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BianosigHo fo «lMepeniky HaykoBux dhaxoBux BUAAHb YKpaiHu, B AKMX MOXYTb MybnikyBaTucs pesynsratv auceprauinHnx pobiT Ha 3000yTTs HayKoBMX
CTyneHiB AOKTOpa HayK, KaHAnAaTa Hayk Ta CTyneHs goktopa dinocodii (BianosiaHo Ao Mopsaaky dpopmysaHHs Mepeniky HaykoBux dhaxoBux BUAAHb
YkpaiHu, 3aTBepmxeHoro Hakazom MOH Ykpainu Big 15 ciuHsi 2018 poky Ne 32, 3apeectpoBaHoro B MiH'tocTi Ykpainu 06 ntotoro 2018 poky 3a Ne 148/21600):
- Hakasom MiHicTepcTBa ocBiTH i Hayku Ykpainu Big 17.03.2020 poky Ne 409, 3apeectpoBaHnM y MiHicTepcTsi tocTuLii YkpaiHm 06.02.2018 poky

3a Ne 148/21600, BugaHHsA BHeceHo Ao MNepeniky HaykoBux dhaxoBmx BUAAHb YKpaiHu, B SKMX MOXYTb Ny6nikyBaTucs pedynsrati anceprauinHnx pobit Ha
3000yTTA HayKOBMX CTYMEHIB JOKTOPa HayK, KaHAWAATa Hayk Ta CTyneHst AokTopa dinocodii, Kateropia «b».

- Hakasom MiHicTepcTBa ocBiTv i Hayku Ykpainu Big 23.08.2023 poky Ne 1035 BugaHHs nepeHeceHe 3 Kateropii «b» o Kareropii «A».

YKypHan BKMoYeHwWiA y katanory Ta HaykoMeTpuyHi 6a3u: HauioHanbHa 6ibnioteka im. B.l. BepHaacbskoro (National Library of Ukraine), «YkpaiHcbka HayKOBO-OCBITHS
TenekomyHikauinHa mepexa URAN (Open Journal Systems), CrossRef, WorldCat, Google Akademi, Index Copernicus, BASE, DOAJ, Scilit, Scopus, EBSCO.
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CBITJIOI MAM’STI

JAOKTOPa MeIMYHHUX HAYK, npodecopa, 3aBinyBauku kadeapu negiarpii Ne 1

BiHHMIBbKOr0 HAIOHAIBHOT0 MeM4YHOro yHiBepcutety iMm. M.I. Iluporosa
OJIbT'U CTEITAHIBHU SABJIOHb

15 6epesnst 2025 poky mimnuia y BCECBIT BiIOMHI HayKO-
BEIlb, I1E/1aroT, TOKTOp MEIUYHHUX HayK, mpodecop, 3aBij-
yBauka kadenpu memiarpii Ne 1 BiHHHUIIBKOTO HAI[iOHAIB-
Horo Meau4Horo yHiBepcurety iM. M.I. Iluporosa Oabra
CrenaniBHa S16/10Hb.

Oubra CrenaniBHa Hapoawiachk 23 BepecHs 1957 poky y
MicTi Ckana [Tominecpka TepHOMUTBCEKOT 00IACTI B pOAWHI
BUUTENIB. Y poruHi SI07I0HE 3aBKIM TaHyBaIa JIFOOOB 1 TIoBara
OJIHE JT0 OJTHOTO, YECHICTH 1 HOpsAHICT. J[0aimiBo mepenaBa-
JIFCH 3 TIOKOJTiHHS B ITOKOJIIHHS TPa U1 T1THOCTI, IHTEIIreHT-
HOCTI 1 1000Bi 10 YKpainu. 3mManky naxi Onbra moiaroouia
JTepaTypy, MUCTEITBO, My3HKY 1 IIPOHECIA ITF0 JTFOOOB KPi3hb
Bece xuTTs. Y 1970 pori pomwHa epeibkmpKae Ha MOCTiiHE Mmpo-
JKUBaHHA B MicTo Binauio, ne y 1974 pori Onera CrenaniBHa
3aKiHUY€ IIKOITY i3 30JI0TOF0 MEIAJLIIO 1 BCTymae 10 BiHHMIE-
KOTO MeIu4YHOro iHCTUTYTY iMeHi M.I. uporoga, skiit BoHa
3akinuye y 1980 potii i OTpEMYye JHUILIOM i3 BiJ3HAKOKO.

[podeciiinmii nursax Oneru CTenaHiBHA PO3IIOYABCS 3
MPaKTHYHOI JisTBHOCTI JTikapeM-miefiarpoM, y 1982 poky
Oyra 3ampoineHa Ha poOoTy y BiHHHIbKWIA MeTUUHUH 1H-
ctutyT iMm. M.I. [TuporoBa Ha mocaay acucTeHTa Kadenpu
memiaTpii Nel V 1991 pomi 3axucTiiia IucepTariro Ha 3710-
OyTTsl HAyKOBOTO CTYNEHs KaHIUAaTa MEIUYHUX HAyK Ha
TeMy «Oco0IMBOCTI BUXOKYBAHHS ITNOOKO HEJTOHOIICHNX
IITEeH 3 TPAaH3UTOPHUM IMYHOIE(DIIUTOM i aHEMi€I0», BU-
KOHaHy I1iJl HAyKOBUM KEpiBHUIITBOM JI.ME.H., Ipohecopa
JLIL. Pemotkinoi. ¥ 2008 pomi mig KepiBHHIITBOM 4JICHA-
KopecnoneHTa HamnionansHoi akanemii MeAMYHUX HayK
VYkpainu, 1.men.H., npopecopa €.€.1llynpko 3axucrmia
JUCEepTaliio Ha 3700yTTsI HAYKOBOTO CTYIEHS JOKTOpa
MEIMYHUX HayK Ha TeMy «OnTuMi3aiis JiKyBaJIbHO-IIPO-
(UTaKTHYHOI JOIOMOTH HOBOHAPO/KEHUM 3 YK€ MaJIOI0
Macoro Tija». Y anceprariiiHiii poOOTi Ha OCHOBI BriepIe
MIPOBEACHOTO TPUBAJIOTO CIOCTEPEKEHHS 3a KOTOPTOIO

YKpalHCBKHX HiTel 3 Macoto tina merme 1500 r mpu Ha-
PO/UKEHHI BH3HAUYCHI BiJalIeHl HACTIIKY TIepUHATAIBHOT
MIaTOJIOT1i, OL[IHEHO BKJIA]] MPOLIECIB arlonTo3y, HEKPO3y Ta
pereHepanil y GopMyBaHHS IOPYLIEHb FOJOBHOTO MO3KY Y
NIMOOKO HEOHOIIEHUX ITEN, BUSBIECHO TICHAN 3B’ 130K MK
AKTUBHICTIO 3allaIbHOTO MPOLECY, OKCHIATHBHOIO CTPEcCYy,
CTYIICHEM IUTOIATHYHOI TiMTOKCII Ta (hOPMOIO 1 BaXKKICTIO
narosorii. 3a pe3yapraTaMu poOOoTH OyII0 po3polIIeHo Ta
BIIPOBAKCHO NMPHHIUIIA BUXO/DKYBAaHHS TIIHOOKO HENo-
HOIIICHUX HOBOHAPOKCHUX JITCH Ha IiICTaBi KOHISHIIiT
PO3BUTKOBOTO JIOTJISI LY.

VY 1996 poui O.C. SI610HB Oyn0 NPpHUCBOEHO BUEHE
3BaHHs JgoreHTa, y 2011 poui — BueHe 3BaHHA podecopa.

Oumpra CrenaHiBHa Bce CBOE MPpOQeciiiHe )KUTTS IIPHUCBSI-
THJIa MaJICHBKHM TaIlieHTaM. Marouu BUILLy KBaJTi(iKaiitHy
KaTeropiro 3 mexiarpii Ta HEOHATOJOTIi, 1 OyIy4H KOHCYIIb-
TaHTOM BiHHUIBKOI 00JaCHOT AUTAYOT KITIHIYHOT JTiKapHi
Ta MICBKOI JTikapHi «L{eHTp MaTepi Ta AUTHHU», BOHA Oyna
npUYacHa J10 JIKyBaHHS Ta BUXODKYBaHHs 0ararboX THCSIY
HOBOHAPOJKEHUX TAIlI€HTIB Ta IITEH CTApIIOro BIKY.

Ompra CrenaniBHa Oyiia TaJaHOBUTHM HAayKOBIIEM Ta
OIMMCKY4YUM JiiepoM YKpaiHCBKOI MeAiaTpUYHOI HIKOJIH.
Bona o6iiimana mocaay roioBu BiHHHUIIBKOTO OcepenKy
Acomianii megiatpiB Ykpainu, a Takox Oylia 9IEHOM pej-
KOJIeTii MEJMYHOr0 HayKOBO-IIPAKTHYHOTO KypHaiy «He-
OHATOJIOTIs1, Xipypris Ta nepuHaranbHa meauipaa (ISSN
2226-1230 print, 2413-4260 online).

[Ipodecop O.C. S16m0oHB Oyna MOCTIHHUM aKTHBHUM
YYaCHHKOM Ta CIIKEpOM HayKOBUX (GOpyMiB 3 memiaTpii Ta
HEOHATOJIOTi1 B YKpaiHi Ta 3aKOpIoHOM, 30kpema B [Hmil
(2007), Yexii (2009), Himeuuuwni (2010), dawnii (2011), Bu-
crynana y micrax Pum, Amcrepaam, bapcemnona (2019).
11 mexriii 3aBxmu Oynu B3ipIeM U MPaKTHYHUX JIIKapiB
Ta Kojer HaykoBLiB. Onbra CTemnaHiBHa € aBTOPOM ITOHA]



250 HayKOBHX Hpallb, y TOMY 4Hcii, 38 HaBYaJIbHUX MOCI0-
HUKIB, pO3MILTiB HAI[IOHAIEHOTO KEPIBHUIITBA T MiAPYIHU-
KiB 3 mefiarpii Ta HeoHarosorii, 10 nexnaparmiiHux mareH-
TiB, 43 HayKOBHUX Mpallb, 0 IUTYIOTHCS y HAYKOMETPHYHUX
6azax Scopus ta Web of Science. ITix kepiBHHIITBOM mpode-
copa O.C. SI6mons Oyno BukoHano ta 3axuiieHo 10 nucep-
Talii Ha 3700yTTs HAYKOBOTO CTYIEHS JOKTOpAa MEAWIHUX
HayK, BOHa HEOTHOPA30BO BUCTYIIAJA Y SIKOCTI PEIICH3EHTa
Ta OTIOHEHTA MPH 3aXHCTI JUCEPTAIHHIX POOIT.

3a vacu cBoei cymitiHHOI mpati npogecop Somons O.C.
Oyrna Haropomkena [TouecHotro rpamororo MO3 VYkpainn
(2008), IMouyecHoro rpaMoTOrO Acolianii neniarpis Ykpainu
(2019), memanro «3a Oe310raHHY MEIMYHY CITyx0y» (2022).

Oumbra CrenaniBua Oyota Jlikapem 3 BEJMKOT JIiTepH, yMi-
M KepiBaukoM, myapum Buutenem, HeliMOBIpHO CBITIION0

JIronuHOIO, JIIOOISUOI0 TOHBKOIO 1 TYpOOTIIMBOIO MaMOIO.
Onpra CrenaHiBHA AyXKe JTIOOWIIA JKUTTS, BMiIa Oa4uTH,
LIHYBATH 1 CTBOPIOBATH HABKOJIO cebe Kpacy i armochepy
no6pa i mo0oBi.

Vei, xTo 3HaB Onbry CrenaHiBHY, JTIOOWIIH 1 MTOBAXKaIN
i1 3a 4yHHICTh, BEJIUKY JyIIEBHY IIEAPICTh, MYIPICTh Ta
OIITHMI3M.

Komnern, criiBpoGiTHUKY Ta y4HI 3 NTHOOKOIO CKOPOOTOIO
BHCIIOBJIOIOTH IIUP1 CHIBYYTTS POANHI 1 OIM3BKHM.

[Mam>sate npo Bugarnoro Haykosus, Buutens, Konery,
IHTENNIreHTHY Ta 4yJ0BY JIfoquHy Ha3aBX/IH 3aIUIIUTHCS Y
CepIiX THX, XTO 3HAB i MaB YECTh CITIIKYBaTHCS 3 JIOKTO-
POM MeAWYHUX Hayk, rmpodecopom Ombroto CrenaHiBHOIO
S16moHB.

Henonpasna Brparta... Biuna i cBiTi1a mam’sTs...

Konexmue xageopu nediampii Ne 1
Binnuyvko2o nayionanbnozo mMeouiHo2o
yuieepcumemy im. M 1. [lupozoea.

Ipasninus BI'O «Acoyiayis neonamonoeie Yrpainu».
Peoaxyiuna paoa ma pedaxyitina konezis

MEOUUHO20 HAYKOBO-NPAKMUUHO20 JHCYPHALY
«Heonamonoeis, Xipypeis ma nepunamanbia MeOuyuHa».
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AKTYANbHI MUTAHHSA OPTAHI3ALII
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UDC: 613.287.2.001.87 (477.83) ORGANIZING THE WORK OF THE DONOR
DOI: 10.24061/2413-4260. XV.1.55.2025.1 BREAST MILK BANK AT THE LVIV
PERINATAL CENTER IS AN EXPERIENCE

M. Malachynska, M. Kiselova, THAT MOTIVATES FURTHER DEVELOPMENT

O. Shlemkevych, N. Veresnyuk,
G. Kovalenko
Lviv Regional Clinical Perinatal Center,

Danylo Halytsky Lviv National Medical University
(Lviv, Ukraine)

Summary

Human milk is considered the primary source of nutrition for breastfed infants and is justifiably regarded as the «gold
standard.» Errors in feeding breastfed infants negatively affect not only the child’s physical health but also their functional
capacities. No substitute for human milk can compete with the presence of biologically active substances inherent to the mother-
child symbiosis.

However, in the medical care of premature infants and ill full-term neonates, situations arise when human milk is unavailable,
even though it is critically needed by the child. In such cases, the best alternative to maternal breast milk is pasteurized donor
human milk, which is made accessible through the Donor Human Milk Bank at the Lviv Regional Perinatal Center. In this public
healthcare institution, a complete cycle of neonatal care for newborns is successfully implemented in accordance with modern,
internationally recognized standards. One example of contemporary, evidence-based standards for feeding newborns — who,
for various reasons, cannot be fed maternal human milk — is the operation of the Donor Human Milk Bank. Its equipment and
functioning, with the support of the Polish Human Milk Banks Association, meet the highest global standards.

Information about the activities of the Human Milk Bank is disseminated to pregnant women through thematic lectures at
the Academy of Parenthood. There, a personalized approach is successfully implemented for each pregnant woman, potential
donor of breast milk, as well as for each woman who has delivered a live child. Active and substantive advisory work with
potential donors serves as a guarantee for increasing the number of women willing to donate. The selection of donors and
the operation of the Donor Human Milk Bank are conducted in accordance with the provisions of the clinical guideline
«Collection, Storage, Transportation, Processing, and Banking of Donor Human Milk,» which was approved at the national
level in Ukraine in 2022.

Since the inception of the Donor Human Milk Bank in December 2022, a total of 1254 liters of donor human milk have been
collected from 127 donor women. The longest donation period lasted 11 months, during which one donor collected 50 liters of
human milk. The highest amount of donor human milk collected from a single donor in one month was 55 liters.

Donor milk has most frequently been used for infants in the post-intensive care unit as well as for the care of premature
infants and ill full-term newborns. Overall, about one-quarter of the infants born at the perinatal center have received donor
human milk annually since December 2022.

Looking ahead, the Lviv Perinatal Center plans to meet the demand for donor human milk in all neonatology departments
throughout the Lviv region that provide comprehensive medical care for both premature and full-term newborns. The establishment
and expansion of a network of Donor Human Milk Banks may play a strategically important role in ensuring the provision of
donor human milk to needy newborns during the current wartime situation in Ukraine and amid a severe demographic crisis.

Key words: Premature Infants; Newborn; Human Milk; Donor Human Milk; Donor Human Milk Bank.

Infancy represents the most critical phase in a child’s
life, as it is during this period that structural differentiation
occurs and the primary regulatory mechanisms, including
the central nervous system, are established following
intrauterine life.

Errors in nutrition and care during infancy can have
irreversible consequences, as they cannot be rectified in
later stages of adulthood.

Breast milk is universally recognized as the optimal
source of nutrition for infants. It is safe, pure, and contains
antibodies that protect against numerous common childhood
ilnesses. Breast milk fulfills the energy and nutritional re-
quirements of infants during the first months of life, pro-
viding over half of their nutritional needs in the latter half
of the first year and up to one-third during the second year.

The absence of breastfeeding can lead to deficiencies
in critical immunological components, such as anti-inflam-
matory substances, antibodies, and white blood cells [2].

Research indicates that breastfed children exhibit
higher levels of cognitive development, lower rates of
overweight and obesity, and a reduced risk of developing
diabetes later in life [4].

However, preterm infants and sick full-term newborns
are particularly vulnerable to disease and mortality, often
missing out on the life-saving benefits of breast milk.

For these newborns, breast milk from their own mother
is the first best option for feeding, but due to a number
of reasons, temporary or absolute contraindications on
the part of the mother to breastfeeding, it is impossible
to meet the nutritional needs of the child with mother’s
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breast milk, then the next best option is donation of
women’s milk.

In other words, in cases where a child cannot be fed
with its own mother’s milk, the best alternative is to feed
it with donor human milk. According to the recommen-
dations of the World Health Organization (WHO), the
American Academy of Pediatrics and the United Nations
Children’s Fund (UNICEF), donor human milk is the best
alternative food for newborns and infants after mother’s
milk [3].

Pasteurized donor human milk may be prescribed
in the following situations and cases:

o the mother is absent due to divorce, illness, death,
or abandonment;

e Mothers infected with HIV, human T-cell
lymphotropic virus type | or I1, untreated brucellosis, Ebola
virus disease, or breast cancer with double mastectomy

e Mothers who need medications that are
contraindicated during breastfeeding, such as amiodarone,
chemotherapy or antineoplastic agents, chloramphenicol,
ergotamine, gold salts, phenindione, radioactive
pharmaceuticals, retinoids, tetracyclines (use for more
than 3 weeks) and certain psychotropic drugs

e Mothers who use phencyclidine, cocaine, and
cannabis may be potential candidates for long-term
neurobehavioral developmental disorders in their infants.
At the same time, it is necessary to weigh the potential
risk-benefit ratio in cases of maternal drug dependence
and the development of neonatal abstinence syndrome in
her child. It is in the case of neonatal abstinence syndrome
that breastfeeding reduces the clinical manifestations of the
latter [1].

o leshian, gay, bisexual and transgender (LGBT)
couples, foster and other non-lactating parents;

e mothers who do not have enough breast milk in the
first days after childbirth, despite lactation support [4].

In accordance with the recommendations of the
evidence-based clinical guideline «Collection, storage,
transportation, processing and banking of donor human
milk», which is a regulatory industry standard approved
by the State Expert Center of the Ministry of Health of
Ukraine, the target categories for the administration of
donor human (breast) milk are:

e prematurely born children

e infants with very low and extremely low birth
weight;

o other high-risk newborns, serious condition;

o children born at term to mothers who have a serious
condition after childbirth, additional interventions that
delay or prevent lactation;

o children deprived of parental care in the first 3 days
of life;

o children preparing for surgery;

e absence of mother’s milk, its shortage or the pres-
ence of contraindications to breastfeeding [6]

e Donor milk is a bridge to breastfeeding with pos-
itive clinical and psychological benefits for both mother
and child [7]

e donor milk is of great importance for newborns
born prematurely, with low birth weight for their gesta-

tional age, low birth weight, diseases or complications
during childbirth, and for those who require hospitaliza-
tion [8].

International studies consistently demonstrate that
pasteurized donor milk provides superior nutritional and
immunological benefits compared to formula, significantly
reducing infectious complications in preterm and low-
birth-weight infants. A systematic review revealed that
the use of pasteurized donor milk reduced the incidence
of necrotizing enterocolitis by 46% compared to formula
feeding in preterm or low-birth-weight infants. Addition-
ally, the consumption of donor milk was associated with
a 19% reduction in sepsis risk for every 10 ml/kg of milk
consumed daily by very low-birth-weight infants during
the first 28 days of life [5, 7, 8].

Breast milk banks are an integral part of the modern
system of postnatal care, especially if children require long-
term treatment or breastfeeding by their biological mother
is difficult. Thanks to milk banks, preterm infants can be
fed exclusively breast milk from the first minutes of life.

It is important to integrate women’s milk banks into
existing medical facilities to expand global access to the
use of donor milk for infant feeding [7].

What is a breast milk bank?

A breast milk bank is a high-tech institution whose
activities include

e collecting breast milk from mothers who produce
more than their children need.

e processing and storage of breast milk.

o feeding babies who, for medical or other reasons,
cannot receive it temporarily or for a long time.

The modern breast milk bank was opened at the Lviv
Perinatal Center on December 19, 2022, during the period
when Ukraine was at war. The breast milk bank was
opened with the support of the Lviv Regional Military
Administration (Photo 1).

The information and technical component of the
Bank’s project and staff training were made possible with
the assistance of the Association of Breastmilk Banks of
Poland. The Bank operates in accordance with the Clinical
Guideline «Collection, Storage, Transportation, Process-
ing and Banking of Donor Human Milk» approved in
Ukraine in 2022 [6].

The operation of the breast milk bank is one of the high-
tech areas of the Lviv Perinatal Center’s work. The bank
is equipped with all the necessary equipment that meets
the highest modern international standards. These include
special refrigerators with a temperature indicator, freezers
for storing milk, ultrasonic homogenizers for analyzing
milk, pasteurizers, and other equipment. The Bank’s work
is highly computerized.

The Lviv Perinatal Center has implemented a full cycle
of neonatal care in accordance with international standards
within one institution through the following departments

e anesthesiology and intensive care of newborns;

e post-intensive care of newborns and nursing of
premature infants from 500 grams

e postnatal care for newborns;

e medical rehabilitation of prematurely born and
young children
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Photo 1. Director of the Lviv Regional Clinical Perinatal Center M. Malachynska
Head of the Breast Milk Bank at the Lviv Oblast Perinatal Center O. Shlemkevych
Breastfeeding consultants of the Lviv Oblast Clinical Perinatal Center L. Zhuk, I. Pylypiv, H. Pigan, A. Farat

Pregnant women will receive information about the
activities of the Breast Milk Bank at thematic lectures of
the Parenting Academy (photos 2;3), which are regularly
held by leading specialists of the Lviv Perinatal Center for

Photo 2. A. Farat conducts a breastfeeding
consultation

Who can become a milk donor?

Donor recruitment usually occurs during the postpartum
period among women who have been and remain under
gynecological/obstetric and lactation care. Donors are
mostly mothers who have consciously chosen breastfeeding
as away of feeding their child, know its benefits for the child
and, for altruistic reasons, want to provide optimal nutrition
for other children. Today, the donors of the Breast Milk Bank
are mostly mothers who gave birth at the Lviv Perinatal
Center. Thanks to the spread of information about the
Bank’s activities, mothers who gave birth in other maternity
hospitals began to express their desire to become donors.

An interesting fact is that donors are often women who
have given birth to a child prematurely, a low birth weight,
a sick child, and fed him or her with donor milk. With
the support of breastfeeding consultants, they established

pregnant women and their partners during their preparation for
childbirth. After the birth of the child, breastfeeding consultants
work with each new mother. At the same time as providing
counseling to mothers, they search for and recruit donors.

Photo 3. O. Shlemkevych gives a lecture for expectant
mothers on «How to ensure successful breastfeeding»

lactation and later expressed a desire to share their own
milk.

Milk donation is possible during the first 12 months
of breastfeeding.

Interesting facts about the work of our breast milk
donors (photo 4) [9]:

e 1254 liters of donated breast milk have been
collected by the Bank since its launch in December 2022
and 1194 liters have been distributed

e total number of donors is 127

e longest period of donation by one woman — 11
months — 50 liters of milk;

e largest amount of milk collected from one donor —
79 liters in 5 months;

o the largest amount of milk from a donor in one
month — 55 liters.
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Photo 4. Breast milk donors

How does the Breast Milk Bank work?

In the Breast Milk Bank, donor milk is collected,
tested, processed and prescribed by a doctor to children
who need it. The entire process is carefully controlled
at every stage (from the examination of female donors,
research on the composition and microbiological purity
of donor milk, pasteurization to ensure microbiological
safety and preservation of maximum nutritional value,
and compliance with storage conditions). The duration
of donated breast milk use is also determined by
doctors, taking into account the lactation capacity

of the biological mother, the severity of the infant’s
condition, etc.

The premises of the Breast Milk Bank consist of
a laboratory room equipped with modern equipment
for testing, pasteurization, freezing and storage of milk,
and a room for interviews, donor consultations, and for
expressing breast milk by mothers of children in the perinatal
center’s departments. The equipment of the laboratory room
includes a pasteurizer, a transport trolley, a laminar flow box,
a milk composition analyzer, a refrigerator with a freezer,
a place for milk portioning and composition testing.

Photos 5; 6. Breast milk bank laboratory
I. Pylypiv pasteurizes milk
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Photo 7. Room for consultations
O. Shlemkevych consults a donor

Before using donor milk, the Breast Milk Bank
consultants take the following steps:

1. Screening of donors. Contact of a potential donor with
a Breast Milk Bank consultant, who conducts a survey on the
woman’s health status, past or present diseases, medications,
diet and lifestyle. A healthy woman who has excess breast
milk and is willing to share it can become a donor.

2. Serological examination of the donor to exclude
infections: hepatitis B and C, HIV and syphilis.

3. Providing the donor with the necessary information
on the rules of milk expressing, proper storage, adequate

freezing of milk and its transfer to the Breast Milk
Bank.

4. Milk is collected at the Lviv Perinatal Center or
delivered from the donor to the Bank.

5. Investigation of the composition and micro-
biological purity of donor milk, its pasteurization.

Qualitative analysis of the milk composition is carried
out on an analyzer, which determines fats, proteins,
carbohydrates and calories.

Pasteurization involves heating milk to a temperature
of 62.5 °C to eliminate microorganisms.

Photo 8. Milk before and after pasteurization

1. Storage

Milk is frozen and then stored at a temperature of —18
to —20 °C in laboratory-type freezers for no more than
3 months (Photo 9).

During the first meeting of the breastfeeding consultant
with the donor, a questionnaire is filled out regarding
her health and lifestyle, and the terms of cooperation are
discussed. Each donor has her own number —an identifier.
It is needed for the information that is placed on the bottle
of milk after pasteurization.

The donor is provided with a set of tools necessary for
expressing milk. The kit includes: a breast pump, bottles

for storing milk, individual disposable kits for expressing
milk. When a certain amount of milk has been collected,
a courier delivers the expressed milk from the donor
to the Breast Milk Bank in a thermal bag at a certain
temperature.

Subsequently, the milk is tested for bacteriological
purity before and after pasteurization, and pasteurization
is performed to ensure microbiological safety and
preservation of maximum nutritional value. The
quality composition of milk is also determined. After
pasteurization, the milk is stored in the freezer until it is
dispensed.
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Photo 9. Refrigerators where donor milk is stored

2. Delivery of donor milk to neonatal

Milk is allowed to be used after its quality is confirmed
in accordance with the clinical guideline «Collection,
storage, transportation, processing and banking of donor
human milks» approved in Ukraine in 2022.

The decision to prescribe milk from the Bank is made
by a doctor in consultation with the Bank’s consultants,
with the consent of the mother and father of the child to
feed the child with donor milk (Photo 10).

The future goals of the Lviv Perinatal Center’s Breast
Milk Bank are to:

1. Attracting more donors to the Breast Milk Bank.

2. Providing more children born at the Lviv Perinatal
Center with donor breast milk, if needed.

3. With the increase in reserves, donor milk from
the Breast Milk Bank can be used to meet the needs of
newborns in other medical institutions in Lviv.

Photo 10. Children in the neonatal intensive care unit with neonatal surgery who are fed with donor
breast milk

Every year, about 1000 of all newborns at the Lviv
Perinatal Center are preterm infants with low and extremely
low birth weight. They, as well as sick full-term babies, are
the first to receive donor milk. Donor milk can also be
given to children who, for certain reasons, are temporarily
unable to feed on their own mother’s milk. The largest
amount of donor milk was received by children in the
neonatal intensive care unit and preterm infants.

In the future, the Lviv Perinatal Center plans to supply
donor breast milk to maternity hospitals in Lviv and
neighboring regions.

10

Thus, thanks to the uninterrupted functioning of the
Lviv Perinatal Center’s breast milk bank, preterm and
full-term infants who, for some reason, cannot receive
breast milk from their own mothers, have the opportunity
to optimally meet their nutritional and biologically active
needs with the best food product — donor human (breast)
milk.

The experience of the effective operation of the Lviv
Perinatal Center’s breast milk bank can serve as an
excellent example for the establishment of new donor
breast milk banks in different regions of Ukraine.
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Promoting the creation of a network of breast milk healthy development of newborns and infants in our
banks in Ukraine at the state level will help to make country, which has become especially important in times
a significant contribution to the preservation of the full of war and a deep demographic crisis in Ukraine.
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OPTAHI3AIIIA POBOTHU BAHKY JOHOPCBKOI'O I'PYAHOTI'O MOJIOKA JIbBIBCBKOT' O
HNEPUHATAJBHOI'O HEHTPY - JOCBI/J, 1O MOTUBYE€ 10 NOJAJBINOIO PO3BUTKY

M. H. Manauuncvra, M. M. Kicenvosa, O. JI. IHInemxesuu, H. C. Bepecnwk, I'. €. Koganenxo

JIbBiBChbKMIi 001acHUIT KJIIHIYHNI NepuHATANBHUI HEHTP,
JIbBiBChKMIT HAiOHAILHUN Meau4HMii yHiBepcuTeT iMeHi Januia lannubkoro
(m. JIbBiB, Ykpaina)

Pesrome.

OCHOBHHM BHJIOM TKi JUIsSi HEMOBJISIT IPYIHOTO BIKY, 11 €30JI0THM CTaHAApPTOM», apIyMEHTOBAHO BBAKAETHCS JIIOJICHKE MOJIOKO.
Jlomy1ieHi MOMMIIKY y BUTOJJOBYBaHHI JiTel IPYIHOTO BIKY 3aJIMIIAIOTH HETATHBHUH BIUIMB HE TIJIBKM Ha (i3HYHE 37J0pOB’sl OpraHizmy
JUTHHH, ajie i Ha Horo (DYHKIIIOHATBHI MOXKIMBOCTI. JKOMHHI 3aMiHHHK JTFOJICKKOTO MOJIOKA HE MOXKE TTO3MAraTucs i3 BMicTOM 0i0J10-
TiYHO aKTHBHHX PEUOBHH, CIOPITHUX 13 CHMOI030M «MaTH-IUTHHAY.

OpHaK B MEIMYHOMY ITPOLIECi BUXODKYBAHHS IIepe4acHO HapO/PKEHHX HEMOBIISIT, XBOPHX JJOHOIICHUX HOBOHAPOIKEHNX BUHUKAIOTh
CHTYaIil, KOJIHU JIIOJICEKEe MOJIOKO € HEIOCTYIIHE, IPH TOMY, III0 BOHO BKpail HeoOXijHe ANTHHI. B Taknx BuIaikax HalKpamioro ajgsTepHa-
THBOIO MaT€PHHCHKOTO TPYJHOTO MOJIOKA € TACTEPH30BaHE JIOHOPCHKE IPYAHE MOJIOKO, 3aB/ISIKH ICHYBaHHIO baHKY JOHOPCHKOTO IPyIHOTO
MOJIOKA € TOCTYIHUM Y JIbBIBCEKOMY 00JIaCHOMY HepHHATaIbHOMY HEHTPi. Y I[bOMY JIepsKaBHOMY 3aKJIa/li OXOPOHHU 310POB’S YCIIIITHO
peaizyeThCst IIOBHUH IIUKII HAJaHHSI HEOHATAILHOT IOTIOMOTH HOBOHAPOKEHHUM Bi/IIIOBIIHO 10 CyYaCHHX, HAHKPAIUX CBITOBHX CTaH-
naptiB. OIHUMY i3 BiTOOpaXKeHb Cy4acHHX HayKOBO-OOTPYHTOBAHUX CTaH/IAPTiB BUTOJ0BYBAHHS HOBOHAPO/DKEHUX JITEH, Ki 3 PI3HIX
MIPUYUH HE MOXKYTh BUTO/IOBYBAaTHCh MaTEPHHCHKHM JIIOICBKHM MOJIOKOM € (DyHKIIOHYBaHH: BaHKy JTOHOPCHKOTO JIFOACHKOTO MOJIOKA,
OCHAIIeHHsI 1 poboTa AKoro, 3a cripusiHHs Acomnianii bankiB rpyHoro Mosoka ITobini BiAnoBizae HAWBHUIIMM CBITOBUM CTaHAAPTaM.

[Mommpenns iHpopmarii npo misuIbHICTS baHKy rpyIHOTO MOJIOKA BariTHI KIHKH OTPUMYIOTh Ha TEMAaTHYHHX JISKIIIX AKaaemil
OartbkiBcTBa. TaM ycCIIiIIHO peasi3yeTbest HepcoHidikoBaHUH MiAXiM 10 KOKHOI BariTHOT, IIOTEHIIHHOI JOHOPKH I'PYIHOTO MOJIOKA,
a TaKOX JI0 KOXKHOT JKIHKH, 110 HapOJMJIa XKHUBY IUTHHY. AKTHBHA, 3MICTOBHA KOHCYJIbTaTHBHA PO0OOTA 3 MOTEHIIHHUME JJOHOPKAaMH
JIIOJICBKOTO MOJIOKA CITyTY€ 3aII0PYKOI0 301IBIIEHHS KITBKOCTI OaskaroumX JKIHOK OyTH moHopamu. BinGip 1oHOpOK i 3abe3nedeHHs
po6otu baHKy IpyITHOrO JOHOPCHKOTO MOJIOKA IPOBOIUTHCS Bi/IMOBITHO JIO MOJIOKEHD KIIIHIYHOT HACTAaHOBH «30HMpaHHs, 30epiraHHs,
TPaHCIOPTYBaHHs, 00po0OKka Ta OAHKIHT JTOHOPCHKOTO YKIHOYOT0 MOJIOKa», 3aTBEPXKEHOT Ha AepyKaBHOMY piBHI B YkpaiHi y 2022 pori.

Bin mouarky po6otu banky noHopcekoro rpyaHoro Mostoka 3 rpynus 2022 poky Gyino 3i6paHo 1254 1 OHOPCEKOTO TPYIHOTO MO-
noka Bix 127 xinok-oHopok. Haiinosmmii mepiox moHopersa ckias 11 mic. 3a et nepion 1oHOopKa 3i6pana 50 J1 IF0ACEKOro MOJIOKa.
A HalO1IbIIA KUTBKICTB JOHOPCHKOTO JIFOICKKOTO MOJIOKA BiJl O/HI€T JOHOpKH 3a 1 Mic ckiana 55 .

Haifvacrime JoHOpPChKe MOJIOKO BUKOPHCTOBYBAJIOCH [UIS AiTeH BIAJIIIEHHS MOCTIHTEHCHBHOTO JIOTIISTy HOBOHAPOJDKEHUX 1 BUXO/I-
JKyBaHHS MepeadacHO HapOIKEHHX 1 XBOPHX JOHOIICHNX HOBOHAPOKEHHX JiTel. 3aranom, OJM3bKO ¥4 yacTHHA JiTeH, HAapOIKEHIX
B IIepUHATAIBHOMY LIEHTPI IOPOKY, TOUHHar0uH 3 rpyaHs 2022 poKy OTpUMYyBaIH JOHOPCHKE JIIOJICEKE MOJIOKO.

V manax Ha nepcrekTuBy JIbBIBCHKHUIT ITepHHATAIBHAIN HEHTP Mae 3a0e3IeUeHHs T0Tped y JOHOPCHKOMY JIIOJICEKOMY TPYITHOMY
MOJIOI yCi BIJUIIJICHHS] HEOHATOIOTIYHOTO MPodiTo JIbBIBCEKOT 00IACTI, 0 HAIAIOTH TIOBHHUN 00CSAT MEIUYHOT JJOTIOMOTH TIepETIacHO
HapOJUKEHUM 1 JIOHOIIEHNM HOBOHApODKeHUM. CTpaTeriyHo BaXKIIMBY POJIb y 3a0e3MedeHHi JOHOPCHKHM JIFOICHKHM MOJIOKOM 3/10pOB’ st
NOTPeOy0UYNX HOBOHAPOPKEHHUX B 4aCH BOEHHOT'O CHOTO/ICHHS B YKpaiHi Ta IMO0KO1 geMorpadivyHoi KpH3H MOKE BiirpaTH CTBOPEHHS
1 BIIKpUTTS Mepexi baHKiB TOHOPCHKOTO JIFOACHKOTO MOJIOKA.

Ku1ro4oBi ¢J10Ba: nepenuacHo HapokeHi HEMOBJIATA; HOBOHAPOKEHHUIA; JIIOJIChKE MOJIOKO; IOHOPCHKE JIOIChKE MOJIOKO; GaHK
JIOHOPCBKOTO JIIOJICBKOTO MOJIOKA.

11



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. xXv, Ne 1(55), 2025
voL. xv, Ne 1(55), 2025

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

Contact Information:

Mariya Malachynska — Director of the Lviv Perinatal Center; PhD,
Associate Professor, Department of Obstetrics and Gynecology,
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine).
e-mail: malaschynska@ukr.net

ORCID ID: https://orcid.org/0000-0003-2895-3666

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57433879800

Mariia Kiselova — Doctor of Medicine, PhD, MD, Professor,
Chief of the Department of Pediatrics and Neonatology Faculty
of Postgraduate Education Danylo Halytsky Lviv National Medical
University (Lviv, Ukraine)

e-mail: maria.tchuiko@gmail.com

ORCID ID: http://orcid.org/0000-0001-7668-411X

Researcher ID: http://www.researcherid.com/rid/Q-6735-2016

Olha Shlemkevych — MD, PhD, Head of the Breast Milk Bank,
neonatologist of the Lviv Regional Clinical Perinatal Center
e-mail: oshlemkevych@gmail.com

ORCID ID: https://orcid.org/0009-0005-8425-4159

Researcher ID: https://www.webofscience.com/wos/author/record/
JMB-3742-2023

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57841666700

Nataliia Veresniuk — Deputy Director for Medical Quality of the
Lviv Perinatal Center; Doctor of Medicine, PhD, MD, Professor,
Department of Obstetrics, Gynecology and Perinatology, Danylo
Halytsky Lviv National Medical University (Lviv, Ukraine).

e-mail: veresniuk@ukr.net

ORCID ID: http://orcid.org/ 0000-0001-5233-7105

Researcher ID: https://www.webofscience.com/wos/author/
rid/Y-8949-2018

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57217244457

Galina Kovalenko — Acting Deputy Director of Neonatology
and Pediatrics of the Lviv Perinatal Center, anesthesiologist,
neonatologist, Assistant at Paediatric and Neonatology Department
of post-degree education faculty of Danylo Halytsky Lviv National
Medical University (Lviv, Ukraine).

e-mail: halyna.kovalenko@gmail.com

ORCID ID: https://orcid.org/0009-0001-8167-0203

KoHTakTHa iHcdopmauis:

ManaumHcbka Mapis MocunisHa — aupekTtop JlbBiBCcbKOro
nepuHaTarnbHOro LIEHTPY; KaHAMAAT MEANYHUX HayK, AOLEHT kadbeapu
akyLuepcTBa Ta riHekonorii JIbBiBCbKOro HaLioHanbHOro Meau4Horo
yHiBepcuTeTy imeHi [lanuna Manuupekoro (M. JlbBiB, YkpaiHa).
e-mail: malaschynska@ukr.net

ORCID ID: https://orcid.org/0000-0003-2895-3666

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57433879800

KicenboBa Mapis MukonaiBHa — 4OKTOP MeANYHMX HayK, npodhecop,
3aBigyBadka kadedpu negiaTpii Ta HeoHaTonorii akynereTy
nicnsaaMnnoMHoi ocBiTU JIbBIBCbKOrO HaLioHanbHOro MeanyHoro
yHiBepcuteTy iMmeHi aHnna Manuubkoro (M. IlbsiB, YkpaiHa)

e-mail: maria.tchuiko@gmail.com

ORCID ID: http://orcid.org/0000-0001-7668-411X

Researcher ID: http://www.researcherid.com/rid/Q-6735-2016

LLinemkeBn4 Onbra Jllo6oMupiBHa — K. M. H., kepiBHUK BaHky
rpyAHoOro mornoka, nikap-HeoHatosnor JIbBiBCbKOro obnacHoro
KMiHIYHOro NepuHaTanbHOro LIEHTPY,

e-mail: oshlemkevych@gmail.com

ORCID ID: https://orcid.org/0009-0005-8425-4159

Researcher ID: https://www.webofscience.com/wos/author/record/
JMB-3742-2023

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57841666700

BepecHiok Hatanis CepriiBHa — 3aCTynHuK AvpekTopa 3 SKOCTi
MeOUYHOI JisnbHOCTI JIbBIBCbKOrO NepuHaTansHOro LEHTPY; OKTOP
MeanYHMX Hayk, npodpecop kadenpu akylepcTsa, riHeKkomnorii
Ta nepuHaTonorii JIbBiBCbKOro HauioOHanbHOro MeguyHoro
yHiBepcuTeTy iMeHi [laHuna Manvupkoro (M. JTbBiB, YkpaiHa).
e-mail: veresniuk@ukr.net

ORCID ID: http://orcid.org/ 0000-0001-5233-7105

Researcher ID: https://www.webofscience.com/wos/author/
rid/Y-8949-2018.

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57217244457

FanuHa €BreHiBHa KoBaneHko — B.0.3acTynHuKa AupekTopa rno
HeoHaTonorii Ta negiatpii JIbBIBCbKOro nepuHaTanbHOro LEHTPY,
nikap aHecTesionor, HeoHaToNor, acCUCTETHT Kadeapw negiatpii
Ta HeoHaTonorii ®MAO JIbBiBCbKUIA HaLiOHaNbHUA MEAUYHUIA
yHiBepcuTeT iMeHi [laHuna Manuubkoro.

e-mail: halyna.kovalenko@gmail.com

ORCID ID: https://orcid.org/0009-0001-8167-0203

Received for editorial office on 27/01/2025
Signed for printing on 20/03/2025

12



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

PE3YNNbTATU OUCEPTALINHUX
TA HAYKOBO-AOCNIAHUX POBIT

UDC 616.24-008.331.1-07-085-053.31/.32:612.6.057 GENDER ASPECTS FOR THE MANAGEMENT
DOI: 10.24061/2413-4260. XV.1.55.2025.2 OF PERSISTENT PULMONARY

T Kl kol M. K h? HYPERTENSION IN PREMATURE INFANTS
. Klymenko-, IVl. Kononovyc

Kharkiv National Medical University, Department

of Pediatrics Ne 3 and Neonatology?,

Municipal Non-Profit Enterprise «City Perinatal Center»
of the Kharkiv City Council? (Kharkiv, Ukraine)

Summary

Nowadays, premature birth continues to cause negative long-term consequences for subsequent morbidity and mortality
of infants. Underdevelopment of pulmonary vessels on the background of insufficiency of the antioxidant system and diseases
of the early neonatal period lead to the development of persistent pulmonary hypertension. Since pulmonary hypertension is
a multifaceted pathology that requires a systematic approach to diagnosis and treatment, we considered the gender aspects of
the management of persistent pulmonary hypertension in premature infants.

The aim of the study: To improve the effectiveness of management of premature infants with persistent pulmonary hypertension
with asphyxia and respiratory distress syndrome based on the development of an algorithm for a differentiated approach to the
diagnosis and treatment of pulmonary hypertension, taking into account the levels of oxidative stress as determined by the urinary
8-hydroxy-2-deoxyguanosine and gender differences.

Material and methods of the study. The study included 100 premature infants born at a gestational age of 26/1-34/6 weeks:
group | consisted of 50 children with respiratory distress syndrome, group Il —50 children with respiratory distress syndrome
associated with perinatal asphyxia. Group I included 26 boys and 24 girls, group Il included 25 boys and 25 girls. All newborns
were assessed for the presence and severity of persistent pulmonary hypertension using echocardiography on the first and 3-5t
days of life, and 44 infants were quantified for the urinary 8-hydroxy-2-deoxyguanosine (ng/ml) by enzyme-linked immunosorbent
assay on the first and 3'-5" days of life. The study was carried out in compliance with the requirements of bioethics within the
framework of the planned scientific research work of the Department of Pediatrics N2 3 and Neonatology of Kharkiv National
Medical University (state registration number 0122U000025).

Results. Gender différences in pulmonary hypertension were established in premature infants with respiratory distress syndrome:
mean pulmonary artery pressure levels were significantly lower in girls in both groups, despite the aggravating effect of perinatal
asphyxia. It was determined that in both groups of newborns by the 39-5" day of life, the number of cases of mild persistent
pulmonary hypertension exceeded that in girls, which was observed due to a higher proportion of cases of moderate and severe
persistent pulmonary hypertension in boys. According to the results of the analysis of cases of complications of the neonatal period,
there were a greater number of episodes of bronchopulmonary dysplasia, intraventricular hemorrhages of grade I1-1V, retinopathy
of prematurity of stages I-111, hearing impairment (test not passed), anemia of prematurity, hypoxic-ischemic encephalopathy stages
I1-111 in premature boys of both groups. A correlation was found between the content of urinary 8-hydroxy-2-deoxyguanosine as
a biomarker of oxidative stress in premature infants and mean pulmonary artery pressure on the first and 3rd-5th day of life. Levels
of urinary 8-hydroxy-2-deoxyguanosine on the 3rd-5th day of life were significantly higher in boys of both groups. The created
algorithm of a differentiated approach to the management of persistent pulmonary hypertension includes the calculated diagnostic
coefficient of the male sex (1=1.04) as a predictor of the development of severe pulmonary hypertension by the 3-5" day of life.

Conclusions. 1. On the first day of life moderate and severe persistent pulmonary hypertension occurs in premature boys 3
times more often than in girls in the early neonatal period, and on the 3-5" day of life — 4 times more often. 2. Perinatal asphyxia
complicates the course of persistent pulmonary hypertension in infants with respiratory distress syndrome to a greater extent in
prematurely born boys, which is associated with the peculiarities of compensation for the effécts of oxidative stress at birth. 3.
In the developed algorithm of a differentiated approach to the management of persistent pulmonary hypertension, it should be
taken into account that the diagnostic coefficient in male newborns is 1=1.04, and is a predictor of the development of severe
persistent pulmonary hypertension by the 3-5 day of life.

Keywords: Persistent Pulmonary Hypertension; Premature Babies; Sexual Dimorphism; Oxidative Stress.

Introduction

Persistent pulmonary hypertension (PPH) in preterm
infants is a multifaceted pathology, with oxidative stress
(OS) as an integral component of its pathophysiology
[1-4]. A biomarker of OS in preterm infants is the urinary
8-hydroxy-2-deoxyguanosine (8-OHdG) [5-8]. Animal
and clinical studies have shown that males have lower
neuroendocrine reactivity and adaptability to oxidative
stress, leading to higher morbidity and mortality rates [9].

We have previously published articles analyzing cur-
rent medical literature highlighting the need to improve the
management of PPH in a population of premature infants
[10], the results of determining the urinary biomarker of
OS and its correlation between OS levels and mean pul-
monary artery pressure (MPAP) in premature infants with
respiratory distress syndrome (RDS) and perinatal asphyxia
in the early neonatal period [11, 12]. Data on the duration
and types of respiratory support for preterm infants, taking
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into account OS levels [13], and the results of the creation
and scientific substantiation of an algorithm for a differ-
entiated approach to the management of PPH in preterm
infants [9] were presented.

This article is a supplement to the previously presented
results of scientific work on PPH management in premature
infants, taking into account gender aspects.

The aim of the study is to improve the effectiveness
of management of premature infants with persistent
pulmonary hypertension with asphyxia and respiratory
distress syndrome based on the development of an
algorithm for a differentiated approach to the diagnosis and
treatment of pulmonary hypertension, taking into account
the levels of oxidative stress as determined by the urinary
8-hydroxy-2-deoxyguanosine and gender differences.

Material and methods. The study was conducted on
the basis of the intensive care unit for premature infants
of the MNPE «City Perinatal Center» of the Kharkiv City
Council during 2020-2023. 100 prematurely born infants
were examined, and divided into groups. The first group
included 50 children with RDS (including 26 boys and
24 girls), the second group consisted of 50 children with
birth asphyxia in association with RDS (including 25 boys
and 25 girls). The clinical characteristics of the examined
newborns are presented in Table 1. Inclusion criteria for the

study: the presence of persistent pulmonary hypertension;
gestational age 26/1-34/6 weeks; neonatal period; the
presence of respiratory distress syndrome grades I1-111;
the presence of RDS in association with birth asphyxia;
obtaining voluntary informed consent from the patient’s
parents/guardians to participate in the study. Exclusion
criteria from the study: gestational age less than 26/1 weeks
or more than 34/6 weeks; presence of congenital heart
disease and hemodynamically significant patent ductus
arteriosus; presence of necrotizing enterocolitis, sepsis;
refusal of the child’s parents/guardians to participate in
the study [14].

On the first and on the 3-5" day of life, all children
were determined for the presence and severity of PPH using
echocardiography in accordance with modern international
recommendations [15-18]. Urinary 8-OHdG level (ng /ml)
as biomarker of oxidative stress was measured in 44 infants
on the first and on the 3-5" day of life by ELISA using
the DNA Damage ELISA reagent kit, Enzo Life Sciences
(USA) according to the manufacturer’s instructions.

Statistical analysis was performed using MS Excel,
Statsoft software package. Statistics 7.0. (USA), MedCalc®
Statistical Software, version 20.218 (MedCalc Software
Ltd, Ostend (Belgium). Quality The parameters were
analyzed using Fisher’s exact test (¢) [19].

Table 1
Clinical characteristics of examined newborns by groups, n(%), Mtm [14]
Group Gestatlo?l\jliarf)e, weeks | Body welgl(wl;[/I itm t;wth, grams Eczg;os) nGI(rol/i) Total
1 (n=50) - RDS 30.66+2.60* 1399+542* 26 (52%) | 24 (48%)| 50
2 (n=50) — RDS + perinatal asphyxia 30.34+3.15* 1534+677* 25 (50%) | 25 (50%) | 50
Total n=100 Note: * — p >0.05 — no significant difference between groups

Results. On the first day of life, in both groups of
newborns, there was almost no significant difference in
mPAP (mm Hg) between boys and girls. By the 37-5%" day
of life, a significant difference in the mean pulmonary artery
pressure was established in both groups of children by

gender: in girls of group I, by the 3-5" day of life, there was
amore significant decrease in mPAP (p<0.05) than in boys.
In group 11, the following changes occurred: — the level of
mMPAP increased in boys and decreased in girls, despite the
aggravating effect of perinatal asphyxia (Table 2).

Table 2

Gender characteristics of mPAP dynamics in premature infants with RDS and perinatal asphyxia, M+m [14]

Group | Group Il

Average mPAP (mmHg) (n=50) (n=50)
Boys (n=26) Girls (n=24) Boys (n=25) Girls (n=25)
1 day of life 25.70+0.67* 24.53+0.45* 40.89+0.43* 39.42+0.32*
319-5" days of life 22.75+0.54* 20.94+0.84* 45.79+0.52* 37.99+0.78*

Note: *p <0.05 —There is a significant difference between the groups.

The results obtained indicate that birth asphyxia
aggravates the course of PPH in children with respiratory
distress syndrome, especially in male newborns, who are
less adapted and have reduced compensatory mechanisms
to the effects of perinatal asphyxia [14].

Analysis of cases of persistent pulmonary hypertension
of varying degrees in children of both groups depending on
gender allowed us to establish that: in the first day of life in
boys of both groups the number of cases of mild PPH was
48% less than in girls (77.6% and 29.5%, respectively).
This was due to the increased number of cases of moderate

14

and severe PPH in boys of both groups by 38.5% and 9.6%,
respectively.

The absence of ultrasound and clinical signs of PPH by
the 31-5" day of life was registered in 20.4% of girls, which
is 2 times more than in boys. The number of cases of mild
PPH decreased in both sexes and was 5.9% in boys and 65.3%
in girls. Regarding moderate and severe PPH, the following
dynamics were observed: in girls—a decrease in the number
of cases of moderate PPH by 4% and severe PPH by 4.1%.
In boys—an increase in the number of cases of moderate and
severe PPH by 8% and 6%, respectively (Table 3).
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Table 3

Number of cases of persistent pulmonary hypertension of various degrees in premature infants of both groups
depending on gender, n (%) [14]

Number of cases, n (%)
Boys Girls
Degree of pulmonary hypertension n=51 n=49
Life span
1 3-5 1 3-5
No 0 (0%)* 5 (9.8%)* 0 (0%)* 10 (20.4%)*
Mild 15 (29.59%)* 3 (5.9%)* 38 (77.6%)* 32 (65.3%)*
Moderate 29 (56.8%)* | 33 (64.7%)* 9 (18.3%)* 7 (14.3%)*
Severe 7 (13.7%)* 10 (19.6%)* 2 (4.1%)* 0 (0%)*

Note: *p <0.05 — is a significant difference between groups.

The peculiarity of the number of cases of PPH of
different severity by gender that we analyzed indicates
a greater tendency to development of severe PPH in males,
which is confirmed by modern literature data [20-22].

The following results of the analysis of complications of the
neonatal period were obtained (Table 4). Among the children of
group |, 19 (38%) children were discharged from the hospital
without complications, the majority of them were girls (58.3%)
and boys (19.2%). In group 11, 12% of the total number of
children did not develop complications, all — girls [14].

The number of cases of BPD in the group | was 8 children
(16%), of which 2 cases (25%) were in girls, and 6 (75%) were
in boys. In the group 11, 13 children were diagnosed with BPD,
which was 26%, of which 6 cases were in girls (46.2%), and 7
(53.8%) were in boys; this is 10% higher compared to Group |
of children without perinatal asphyxia [14].

Retinopathy of prematurity stage I1-111 was detected in
13 infants of group | (26%), among them 5 cases (38.5%)
were in girls, 8 (61.5%) were in boys. In the group Il, the
number of retinopathy of prematurity increased by 6% and
amounted to 32%; of these, 7 cases (43.8%) were in girls,
9 (56.2%) were in boys [14].

IVH grade 11-1V was detected in 4 children. group
(8%), among them — 1 girl (25%), and 3 boys (75%).

Regarding 11" group, the number of cases of IVH was
12%, including 2 girls (33.3%) and 4 boys (66.6%) [14].

Hearing impairment (failed screening test) in I group
was observed in 6 children (12%), of whom 4 were boys
(66.6%) and 2 were girls (33.3%). In the 11" group — 18%
of children failed the test, including 5 boys (55.5%) and
4 girls (44.4%) [14].

Anemia of prematurity was observed in 9 children
in the group | (18%), of which 3 were girls (33.3%)
and 6 were boys (66.7%). In the 1l group — developed in
11 children (18%), of whom -5 girls (45.5%) and 6 boys
(54.5%) [14].

HIE grade II-111 grade, in the I group was observed in
28 children (56%), of which 12 were girls (42%), and 16
were boys (58%). In the Il group—in 36 children (72%), of
whom — 10 girls (28%), and 26 boys (72%) [14].

The obtained data indicate that the number of cases
and severity of complications of the neonatal period is
higher in the group of children with perinatal asphyxia.
Regarding gender characteristics in terms of the number
of complications, prematurely born boys demonstrate
a predisposition to an unfavorable course of PPH,
and a higher risk of further morbidity, disability and
mortality [14].

Table 4
Characteristics of complications of the neonatal period of premature babies of different groups,
taking into account gender [14]

Group | Group Il

Complication (n=50) (n=50)
Boys (n=26) Girls (n=24) Boys (n=25) Girls (n=25)
Without complications, n (%) 5 (26.3%)* 14 (73.7%)* 0 (0%)* 6 (100%)*
Bronchopulmonary dysplasia, n (%) 6 (75%)* 2 (25%)* 7 (53.8%)* 6 (46.2%)*
Retinopathy stages I-11l, n (%) 8 (61.5%)* 5 (38.5%)* 9 (56.2%)* 7 (43.8%)*
IVH grade II-11l, n (%) 3 (75%)* 1 (25%)* 4 (66.6%)* 2 (33.3%)*
Hearing impairment, n (%) 4 (66.6%)* 2 (33.3%)* 5 (55.5%)* 4 (44.4%)*
Anemia of prematurity, n (%) 6 (66.7%)* 3 (33.3%)* 6 (54.5%)* 5 (45.5%)*
HIE stage II-1Il, n (%) 12 (42%)* 10 (58%)* 10 (28%)* 26 (72%)*

Note: *p <0.05 —is a significant difference between groups

In our previous work, it was determined that the best
biomarker of oxidative stress, in premature infants, associated
with PPH is the urinary 8-OHdG, and its correlation with

mPAP has been established [11, 12, 13]. In this article, we
present gender differences in the dynamics of the urinary
8-OHdG levels, ng/ml in premature infants (Table 5).
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Table 5

Gender differences in the dynamics of urinary 8-OHdG levels in premature infants with RDS and perinatal
asphyxia, M+tm [14]

Group | Group Il
8-OHdG level in urine, (n=23) (n=21)
ng /ml B . _ Boys . _
Boys (n=13) Girls (n=10) (n=11) Girls (n=10)
1 day of life 1.87+0.32* 1.77+0.27* 2.82+0.48* 2.24+0.30*
31-51 days of life 1.14+0.14** 0.90+0.21** 3.89+0.45** 1.78+0.19**

Note: *p>0.05 — no significant difference between groups
**n<0.05 — there is a significant difference between groups

In both groups of examined infants on the first day of
life, there was no significant difference (p>0.05) in the
levels of the urinary 8-OHdG among boys and girls. On
the 3-5" day of life, boys in both groups had a significant
increase in the level of 8-OHAG in urine (p<0.05) compared
to girls [14]. Thus, the male sex demonstrates reduced
adaptability, reactivity and compensatory capabilities
to counteract oxidative stress, which was confirmed by
previous researchers [23, 24, 25].  Based on scientifically
substantiated relationships between clinical, laboratory,
radiological, gender aspects of premature infants with
perinatal pathology and the identified diagnostic and
prognostic values of the informativeness of 8-OHdG
levels in urine, an algorithm for a differentiated approach
to the diagnosis and treatment of PPG was developed. The
calculated diagnostic coefficients showed that male gender
is a predictor of the development of severe PPH by the
31¢-5" day of life (1=1.04) [14].

Conclusions

1. On the first day of life moderate and severe persistent
pulmonary hypertension occurs in premature boys 3 times
more often than in girls in the early neonatal period, and
on the 39-5" day of life — 4 times more often.
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CTATEBI ACIEKTH MEHE)KMEHTY NEPCUCTYIOUOI JETEHEBOI I'NITEPTEH3IT
Y IEPEJYACHO HAPOJKEHUX JITEM

T M. Knumenko*, M. I. Kononosuu?

XapkiBchbKuil HANIOHAABLHUI MeIUYHMIT YHiBepcuTeT, Kadeapa nexiaTpii Ne 3 ra neonarosorii', KomynannHe HenpuoyTkoBe
nignpuemMcTBo «MichbKUil MePUHATAILHUIT HEeHTP» XapKiBChKOI MichKOT paau?
(m. XapkiB, Ykpaina)

Pesrome.

Ha cpboroasi nepe4acHi mojiork NpoIoBKYOTh CIIPUUUHSATH HEraTUBHI JOBIOCTPOKOBI HACIIIKH JUIsl [TOIANIBIIOT 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI HEMOBILIT. HeTopo3BHHEHHSI JIETCHEBUX CYANH Ha (HOHI HEJOCTATHOCTI AHTHOKCUIAHTHOI CHCTEMH Ta XBOPOO PAaHHBOTO
HEOHATaIbHOTO [ePioy NPU3BOISITH 10 PO3BUTKY IIEPCHCTYIOUO] JiereHeBoi rineprensii. OcKibky JereHesa rinepreHsis — 6ararorpan-
Ha MaToJIoris, 1110 NOTpedy€e CUCTEMAaTHYHOrO MiIX0y A0 IarHOCTUKH Ta JIKyBaHHs, MU PO3IVISHY/IH CTAaTEBi aCIEKTH MEHEDKMEHTY
MePCHUCTYIOYO] JISTeHEBOT rinepTeH3il y nepeayacHo HapOIKEHHUX iTeH.

Merta nocaigxenns. [linBuiieHHs eeKTHBHOCTI BEJCHHSI IEPEIIaCHO HAPOPKSHUX AITeH 3 MEePCHCTYIOYOI0 JISTCHEBOIO Tilep-
TEH3i€10 3 ac(iKCiero Ta pecHipaTOpHUM JUCTPEC-CHHAPOMOM Ha MiZCTaBi PO3poOKH aaroputMy AudEpeHIiioBaHOTO MiAX0AY 10
JIarHOCTHKH Ta JIKyBaHHs JISTEHEBOI TinepTeH3ii 3 ypaxyBaHHIM PiBHIB OKCHAATHBHOIO CTPECY 3a BU3HAUCHHSIM 8-TiIPOKCH-2-/1e30K-
CUT'yaHO3HHY B Ce4i Ta CTaTeBUX BiIMIHHOCTEH.

Marepiaa Ta MeToau AoCTizKeHHsI. Y pociipkeHHs Oyiao BkioueHo 100 HeoHOIEHHX HEMOBIISIT, HAPOIKCHUX Y TEPMiHi
recraiii 26/1-34/6 TwxHis: I rpyny cknamanu 50 aiteii 3 pecniipatropuum qucrpec-cunapomom, |l rpymy — 50 aiteit 3 pecriiparopaum
JMCTPEC-CHHPOMOM Y MOEIHAHHI 3 acdikcieto mpu HapomkeHHi. Y | rpyri 6yno 26 xnomuukis i 24 aipunnky, B || rpymi — 25 xomuunkis
i 25 niB4arox.

3a gonomororo exokapiorpadii BciM HOBOHapOIKEHUM OYI10 IIPOBEICHO BU3HAYCHHSI HASIBHOCTI Ta CTYTICHIO TSHKKOCTI IIEPCUCTYIOHOT
nereHeBoi rineprensii B nepiry ta Ha 3-5 100y KUTTs, a 44 HeMOBIsITaM B riepiny Ta Ha 3-5 100y HKUTTS METOZOM iIMyHO(DEPMEHTHOTO
aHaJTi3y NPOBOMIIOCH KiIbKICHE BU3HAYCHHS PiBHSI 8-TiIpOKCH-2-/1e30KCHTyaHO31HY (HI/MIT).

JlociipKeHHsT BUKOHAHO 3 IOTPHUMaHHIM BUMOT Oi0STHKH B paMKax IIaHOBOT HayKOBO-I0CIiAHOT poboTu kadeapu nemiarpii Ne 3 ta
HeoHaToJI0ri1 XapKiBChKOro HaIllOHAIBHOTO MeAU4HOTo yHiBepcutery (Ne mepskpeectpanii 0122U000025).

PesyabraTn 1ociigkeHHs. BcraHOBICHO TeHIEPHI BiAMIHHOCTI JISTeHEBOI rinepTeHsii y mepeayacHo HapoIKEeHHX JiTei 3 pe-
CIIPaTOPHUM THCTPEC-CHHAPOMOM: PiBHI CEPEHBOrO THCKY y JIeTeHeBiil aprepil OysM JOCTOBIPHO HIXKYi y JiBYaTOK B 000X Tpymax,
HE3BaXKAI04M Ha OOTSDKYIOUHMil BILIMB NepuHaTanbHol ac(ikcil. BusHadeHo, mo B 000X rpynax HOBOHAPOKEHHUX K 3-5 1001 wUTTS
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KIJTIBKICTh BHIA/IKIB JIETKOTO CTYIIEHSI IIEPCHCTYIOUOI JISTCHEBO]1 TiNepTeHsii ImepeBHIyBaa y AiBUaToK, [0 CHOCTEPIraJoch 3a paXyHOK
OLIBIIIOT YaCTKY BUIAJIKIB ITEPCHCTYIOUO] JIET€HEBOI IIIepTeH3ii TOMIPHOTO Ta TSHKKOTO CTYHEHs Y XJIOIMIHKIB. 3a pe3yabTaTaMy aHalli3y
BHUIIAJIKIB yCKJIaIHEHb HEOHATAILHOTO Iepioay OylI0 BCTAaHOBJIEHO OLIBIIY KUIBKICTH €Mi30/iB OPOHXONEreHeBol AnCIuIasii, BHYTpII-
HBOLITYHOUKOBHX KpoBOoBHINBIB |I-1V cTynento, pernnonarii Hegonomenux I-111 craxii, ypaxkeHs ciyxy (Tect He npoiiaeHo), aHemii
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HapODKEHUX XJIOIMYHKIB 000X rpym. BeraHOBIEHO KOpEmsmilo Mi>k BMICTOM 8-TiIpOKCH-2-e30KCUTyaHO3HHY B cedi sIk OiomMapkepy
OKCHJIaTHBHOTO CTPECy y NepeuacHO HapODKEHUX JIITeH 3 CepeHIM THCKOM Y JIereHeBiit aprepii B nepury Ta Ha 3-5 no0y *kuTts. PiBHI
8-Tinpokcu-2-1e30KCUryaHO3HHY B cedi Ha 3-5 100y KUTTS JOCTOBIPHO BUII y XJIOMIHKIB 000X TpyI. [0 CTBOPEHOT0 alropuT™My JIu-
(epeHIiioBaHOTO MiIXOLY 10 MEHE/PKMEHTY IIePCHCTYIOUO] JIeTeHeBOi rilepTeH3il BXOAUTh PO3Pax0oBaHMil 1iarHOCTUYHHH Koe]illieHT
qosoBivoi crari autusy (1=1,04) sik npeanKTOpa pO3BUTKY JIETEHEBOI MIIepTEeH3il TKKOTO CTyIeHs K 3-5 1061 KUTTS.

BucnoBku. 1. B nepmry 100y XUTTS y TepeadacHO HApO/PKEHUX XJIOIMYHUKIB MEPCHCTYIOUA JIETEHEeBa TillepTeH3isl BUPAXKEHOTO
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JATHBHOTO CTPECy MpPU HAPO/PKeHHI. 3. Y po3po0IeHOMY alrOpHTMi TU(epeHIiHoBaHOTO MiIXOLy 10 MEHEIKMEHTY MepCHCTYI00T
JereHeBoi rinepTensii moTpiOHO BpaxoByBaTH, IO AIarHOCTHYHUH Koe(ilieHT y HOBOHAPOKEHNX YOJIOBIUOi cTarti gopiHIoe 1=1,04,
1 € IPEIUKTOPOM PO3BUTKY MEPCUCTYHOUOT JIETCHEBOI TIMEPTEH31T TSHKKOTO CTYIEHS K 3-5 1001 KHUTTSL.
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YIK: 618.396-06:616.891:612.015.3-053.32
DOI: 10.24061/2413-4260. XV.1.55.2025.3

OCOBJIMBOCTI BHYTPIIIHBOKJITUHHOT'O
EHEPTETUYHOI'O 3ABE3IIEUEHH,
[TPOOKCUJAHTHOI TA AHTUOKCUJIAHTHOI
CHUCTEMU 3A YMOB I10JIOTOBOI'O CTPECY
YV [IEPEJJYACHO HAPOJDKEHUX JITEM

0. C. I'voosaneys, 10. M. Heuumaiinio

ByKkoBUHCBHKHH JIepiKaBHUH MEIMYHUN YHIBEPCUTET
(m. YepHisiyi, Ykpaina)

Pe3rome

Ocobnueocmi adanmayii ma cmawy 300po8’s dimell 8i0 HAPOONCEHH 3ATeHCaAmsb 8i0 30AMHOCII Pe2YIYUUX CUCTEM
Opeanizmy wooo npUCmMocysanis 00 yMo8 no3aympoornoco ichysanist. Mopgo-gynuxyionanona nespinicms npu nepeouacHomy
HAPOONHCEHHI € NPeOUKMOPOM PO3BUMKY NopyuleHb adanmayii. Hecnpusmausuii 6niue nepuHamanivHoi 2inokcii cnpudumse
PO36UMOK NEPUHAMATLHOL NAMONO02IL, Wo NOMpPedbye pO3yMiHHA RAMOPIZI0N0SITUHUX MEXAHIZMIE OIS NPUSHAYEHHS CBOEUACHUX
QlacHOCMUYHUX MA TIKYBATbHUX 3AX00I8.

Mema docnioscennsn. Buznauumu KOHMPOIbHI NOKA3HUKU GHYMPIUHbOKIIMUHHOL0 eHEePeemUIHO20 0OMINY, NPOOKCUOAHMHOT
cucmemuy ma cucmemu AHMUOKCUOAHMHO20 3aXUCMY opeanismy y dimetl eecmayitinum eikom 34-36/6 muoicnis, 3a ymos
3a008I1bHOT adanmayii npu HApOOICEHHI.

Mamepianu i memoou oocnioxcenusn. I[lposedero Kuiniko-1abopamopte docniodicenns 50 dimetl eecmayitinum 6iKom
6i0 34 00 36/6 muoicnie, axi manu 3a008ibHUL CMAH NPU HAPOOXHcenHi. JJo0amKosi 1abopamophi 00CAIONCEH NS BKIIOUAU
NOKA3HUKU: eHepeemudno2o 0ominy (eniyepon-3-gpocpamaoeciopocenasa, cyxyunamoeziopocenasa, HAJH-o0eciopocenasa
Aimpoyumis Kposi; rakmam, nipyeam Cuposamku Kpogi, Koe@iyienm aepobHo20 OUXAHHL, Koeiyicnm eiekmpoHHO-
MPAHCNOPMHO20 IAHYI02A); NPOOKCUOAHMHOT cucmemu (ManoHosull anb0e2io, OKUCHIOBAIbHA MOOUDIKaYis OIIKI6 niasmu Kposi),
AHMUOKCUOAHMHOI cucmemu 3axucmy opeanizmy (kamanaza, yepynonnasmin, HS-epynu, enoxoszo-6-gocpamoeziopozenasa,
2/YyMamioHnepokcudasa, 2ymamionpeoykmasa, 2iymamion-S-mpancgepasa). Jocniodcenus nposedeHo iz 00mpumMaHHsIm
NON0ICeHb NPO NPAsa 1oouHy ma biomeduyuny (Pomokon Haykoeo2o oocrioxcenns 6io 12.09.2015 p.) Ha yuacme y oocaioxcenni
ompumana iHopmosara 32o00a bamokie oumunu. Cmamucmuuna 06pooKa nposedena 3 BUKOPUCMAHHAM AiYeH308aAHUX
npoepam «Statistica» (StatSoft Inc., Version 7), Microsoft Excell (AtteStat, Version 12.5) ma MedCalc Software (Version 16.1).
TopigHAHHA KiTbKICHUX NOKA3HUKIE 3 HOPMATbHUM PO3NOOINIOM NPoedeHo 3 eukopucmanuam t-kpumepiro Cmoviodenma,
8ipocioHicmy gioMinHOCmel 6sadicanacs cmamucmuyno suavywoio npu p<0,05. [Jocnioscenns nposedeni 6 pamkax niaHo8Ux
HAYK080-00CHIOHUX pobim Kaghedpu nediampii, HeoHamonoz2ii ma nepunamaibHoi meouyuru bykosuncvkoeo depacasrno2o
Meouuno2o yHisepcumenty.

Pesynvmamu ma ix 062060openns. [lposedeno ananiz KIHIYHUX 0COOIUBOCMEN A0AnMayii HOBOHAPOOHCEHUX 2eCMAYIUHUM
sixom 34 0o 36/6 muocnis. Hessadicaiouu na Haaeénicmes coMamuynoi namonozii, paxmopis pusuxy 3 60Ky mamepi nio
yac eacimrocmi ma nonoeie, cmaw dimet npu HapooxceHui oyinoeasca y mexcax 8-10 6anis. Bionogiono cmanosienHs
@YHKYIT 306HIUHBLOCO OUXAHHS, CePYEBO-CYOUHHOT cucmemMu ma IHWUX CUCTNeM OP2aHi8 NPOX0OUNO 3A008IIbHO, WO
c8i0UUN0 3a izionociunull Xapakxmep 8iON06i0I OCHOBHUX pe2yiouux cucmem opeanismy. Ilpoeedeno ananiz noKasHUKie
BHYMPIUHLOKITMUHHO2O 0OMINY, 30KpeMA HYMPIUHbOKIIMUNHO20 eHepeemUin020 3a0e3neyenis, NpoOKCUOAHMHOL ma
AHMUOKCUOAHMHOI cucmeMu 3axXUcmy, AKi MOJNCHA GUKOPUCTNOBYEAMU Y AKOCMI KOHMPOIbHUX Ol OYIHKU MAICKOCTI
MemadoniyHuX nopyulens y nepedyacho Hapoodicenux dimeil 3a ymos 2inokcii npu nepunamanvhiti namonoeii. Ceocuacne
BUABNEHHSA 3MIH HA CYOKNIHIYHOMY PI6HI 003801UMb NPOGECIU KOPEKYII0 MepanesmuyHux 3axo0i6 011 NONepeodiCcents po36UmKy
KAIHIYHUX NPOs16i6 Ou3a0anmayii 6 HeOHMAIbHOMY Nepiodi, Wo CNpusmume Po36UmKy 6i00aIeHUX HACIOKIE 2INOKCUUHO20
ypaosicenus y nooanrbulomy nepiooi po3gumky.

Bucnoexu: 1. [lokasnuku 6HympiuHbOKAITMUHHO2O eHepeemuyHo20 00MIHY, NPOOKCUOAHMHOI MA AHMUOKCUOAHMHOT
cucmemuy 3axXucmy MoXCyms Oymu peKomMeHO008aHi 0Jist RIOMeepOdHCeHHs HOpM (izionoiunol adanmayii opeanizmy y nepedudcHo
HapoOxcenux oimeil. 2. Jliaenocmuxa Oucmemaboniunux 3MiH Ha KIIMUHHOMY PI6HI CRPUSMUME C80EUACHOMY BUSBLCHHIO
namonoeii Ha cyoKAHIYHOMY emani it po3sUmKY, Wo 003601UMb 00SPYHIMYEamu 6i0N0GIOHY KOPEKYII0 MepanesmuyHux 3axoois.
3. Busenenns nopyuiens 0OMIHY peuogun 3a YMO8 2INOKCIT npu nepeouachomy HapoOICeHHi CRPAMOBAHO HA NONEPeOIICEeHM s
8I00aNeHUX HACIOKIB NEPUHAMATILHOI NAMONO02IL Y NOOATbULT POKU HCUMMAL.

Knrouoei cnoesa. nosonapoosiceni; nepeduacno napoodarceni oimu; 2inokcis; mimoxonopianbha nedocmammuicms; enepee-
MUYHUL 00MiN; NPOOKCUOAHMHA CUCIEMA; CUCTEMA AHMUOKCUOAHINHO20 3aXUCTTY OPSAHIZMY.

BcTyn

OcoOnMMBOCTI MOCTHATAIBHOL a/IaNTallil TepeJacHo Ha-
POMKEHNX JiTeil MaroTh Oe3rmocepe/THiil BIUTHB Ha iX MOIalTh-
M TICHXO(i3MYHAN PO3BUTOK Ta CTaH 310poB’st. Dopmy-
BaHHSI aJANTALIMHIX ITPOIIECIB OpraHi3My 3aJIeKUTh BiJl BHY-
TPIIHBOYTPOOHOTO PO3BUTKY Ta CTYIICH 3PLIOCTI IIPU HAPOTI-
JKeHHI. HecpuATIMBHMIA BIUTHB TIMOKCIi B aHTEHATATEHOMY,
MePUHATAIILHOMY TIE€PioJax Ta MOCTHATAILHO CIPHYHHSIE
3HAYHI TUCcMeTa0OoITiuHI 3MiHM B OpraHi3Mi, HACIIiIKOM J0TO €
PPO3BHUTOK MOEAHAHUX OPTaHHUX AUCHYHKITH, KITIHITHAM IPO-
SIBOM SIKMX € CHHJIPOM TIOJTiOpraHHoi HeBinosiauocTi [1, 2].

HacniikoM TimoKCHYHOTO YIIKO/PKEHHS [IEHTPaIbHOT
HEPBOBOI CHCTEMHU € HeoHaranbHa eHiedamonaris (HE).
VY kpaiHax i3 cepeiHiM Ta HU3bKHM PiBHEM JI0XOJly Hace-
nenns yactota HE csirae 10-20 na 1000 sxMBOHApOIKEHHUX.
Haiibinemr tsoxki popmu HE MoxyTh OyTH npuurHaAMU
HEOHATaJbHOI CMEPTHOCTI 200, IPU BIKUBAHHI, PO3BUTKY
Ba)KKOT HEBPOJIOTTYHOT MATOJIOT il y TTOJAIIBIII POKH KUTTS
[3, 4]. OcoGnuBO HEraTUBHI HACIAKK BiAMI4AIOTHCSA Y Ji-
Tel MpH nepea4yacHOMY HapOKEHHI, 1[0 00yMOBICHO
0COOIMBOCTSMH ajanTalii 3a yMOB Tirmokcii Ta Mopgo-
(byHKII0HATIBHOT HE3PLIOCTI OpPraHi3My.
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Kiiniko-MonekyssipHi MeXaHi3MH TIOKCHYHOTO ypa-
JKCHHs1 OpraHi3My HOBOHApOJPKEHHX, TX JIarHOCTHKA Ta
JIIKyBaHHSI aKTHBHO OOTOBOPIOIOTHCS Y CyJaCHUX HAyKOBHX
Jokepenax [3, 4, 5]. BigznaueHo, 1110 HEIOCTATHICTH KPO-
BOOOITY 32 YMOB TIIIOKCii BUKJIMKA€E CYTTEBI METaOOIIUHI
TIOPYILCHHS, TOYWHAIOYH 31 3MiH BHYTPIIIHBOKJIITHHHOTO
0OMiHY, € MPUYMHOIO LUTONITUYHOTO cHUHIpomy. Heno-
CTaTHIN piBEHb €HEPTETHYHOTO 3a0e3IeUeHHsI, aHTHOKCH-
nanTHOI cuctemu 3axucty (AOC3) opraHizmy 3a yMOB
MiIBUIICHOT aKTHUBAIlil BITEHOPAINKAIEHOTO OKHCHEHHS
(BPO) npu3BOAXTE 710 PO3BUTKY [Ty TaMiHEPrivHOI eKcaii-
TOTOKCHYHOCTI, KJIITHHHOMY aromnTo3y Ta HeKpo3y [6, 7,
8]. Hait0i b1 MpOKO BUKOPUCTOBYBAHOK MAaTPHLICHO ISt
OLIIHKM MEXaHI3MIB a/ianTallii opraHiamMy B HEJIOHOILIEHNX
JiTel € IMyNOBHHHA KPOB, OCKUIBKH 1€ T03BOJISE MIPOBO-
JTUTH aHaJi3 HeoOXiTHUX OiOMapKepiB HE MONTUOIIOIUN
JMCTPECY 32 PaXyHOK JIOAATKOBOTO BTPYYaHHS [UIs IPOBeE-
JICHHSI JIOCIIJUKEHb.

BrxroueHHsI 10 KOMIUIEKCY J1arHOCTHYHUX 3aXO0JliB
peKOMEeHAaNii 111010 BU3HAYEHHS IMOPYIIEHb BHYTPIlI-
HBOKJIITHHHOTO OOMIHY 32 YMOB TiIOKCI] y mepea4acHo
HapOKEHUX JIiTeH HAaJacTh 3MOTY BHUSBICHHS 3MiH Ha
eTari iX JOKIIHIYHOTO PO3BUTKY, 110 J03BOJIUTH OOTpyH-
TYBaTH BiIOBIAHI METOIU TEPAIIEBTUIHOI KOPEKIIii, CTIpH-
SIFOYH TT1ABUIIEHHIO €(DEKTUBHOCTI JIIKYBAaHHS Y TOCTPOMY
nepiozii 3aXBOPIOBaHb, 3 METOIO MPO(IIAKTUKH PO3BUTKY
BiIJAJIEHUX HACHIJKIB TIIIOKCUYHOTO YPa)KCHHS 32 YMOB
Mopho-(hyHKITIOHATFHOT HE3PUIOCTI TIPU HAPOIKCHHI.

MeTa gocnigXeHHA. BusHayutu KOHTPOJIbHI MO-
Ka3HUKH BHYTPIIIHBOKIIITHHHOTO €HEPreTHYHOTO 0OMIHY,
MIPOOKCHIAHTHOI CHCTEMH Ta CUCTEMH aHTHOKCHUIAHT-
HOTO 3aXUCTy OpraHi3My y JiTeil recramiiHuM BiKoM
34-36/6 TKHIB 32 YMOB 3a0BiNBHOT aganTarii mpu
HAPOIKCHHI.

MaTepianu i meToam pgocnigXeHHs

Jnst BU3HAUEHHSI KOHTPOJIBHUX MOKA3HUKIB BHYTpIII-
HBOKJIITHHHOTO €HepTeTHYHOro 00MiHy, a Takox, BPO
ta AOC3 opranizMy IpoBeIeHO KOMIUIEKCHE KIIiHIKO-
naboparopHe oocTexeHHss 50 HOBOHAPOMHKEHUX AITCH
recrauiiHuM BikoM Bij 34 10 36/6 THKHIB, sIKi BBaXKaIUCS
YMOBHO 3710poBHMHU. KpuTepil BKIFOYEHHS: TecTaliiHuX
BiK TIpy HapokeHHi 34-36/6 TIKHIB, OIliHKA 32 MTKAJIOT0
Anrap 8-10 6asiB 1py HApO/PKEHHI, BIICYTHICTb KIIHIYHUX
O3HAaK MOPYIICHB afganTaiiii, inpopmamiiiHa 3rona 0aTbKiB
JUTHHU Ha y9acTh y JIOCHIpKeHHI. Kpurepii BUKITIOUeHHS
recrauiiauii Bik < 34 ta > 37 THXKHIB, OLIIHKA 34 LIKAJIOK
Amrap MeHtIe 8 6aliB ipy HAPOIKEHHI, KIIHIYHI 03HAKA
JM3ajanTarii pyu Hapo/PKEHHI, BiICYTHICTh iH(pOpMaIlii-
HOI 3roau OaTbKiB.

Komrieke 1ociiuKeHHs TTOKa3HUKIB €HEPreTHYHOTO
00MiHy riepedayaB; piBeHb riitepost-3-(ocdarmeriaporeHasun
(C'oAr) (Ko 1.1.99.5), cyknunaraeriaporenasu (CAI)
(K® 1.3.99.1) ra HAJIH-neriaporenasu (HAJIH/)
(K® 1.6.5.3) y mimponmTax KpoBi; piBeHb JIAKTATY Ta
MipyBarTy y CUpOBATIi KPOBi; MPOBOAMBCS PO3pPaxyHOK
koedimieHTiB aepodHoro auxanus (AJl) Ta eIeKTpOHHO-
tpancnopTHoro janmiora (ETJI). [lepenik moka3HUKiB
BPO Ta AOC3 opraHizmy BKIIIO4aB: piBeHb MaJOHOBOIO
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anpjerigy (MA) ta okucHIOBaIbHOT Moaudikaiii GikiB
(OMB) y mna3wmi kposi; aktuBHicTh Katanasu (KT), piBers
niepyorutasminy (LIIT), HS-rpyt epurportuTis i mtasmm KpoBi,
AKTHUBHICTh TTIOK030-6-hocdaraerinporenasu ([6DIL),
onytarionnepokcuaasu (I'I1), myrarionpenykrasu (I'P) ta
riayTarioH-S-tpancdepasu (I'ST). JlabopaTtopsi qocrimkeHHs!
3IIHCHIOBAINCS 3 BUKOPUCTAHHSIM MIKPOMETOIUK. 3a0ip
IyIIOBUHHOI KPOBi mpoBoAuBCs y KinbkocTi 1,0 i, mo
sikoi pomasanu 0,1 mi (500 Ox) remapuny, po3BeIeHOr0
0,4 mx 0,9% NaCl y cmiignomenni 1:4. [lngaxom
LEHTpU(YTyBaHHS reMaprHi30BaHOI KPoBi pu 3 THC. 00./XB.
BiZIOKPEMITIOBAITH IIIA3MYy, SIKY 3aMOPOKYBaIN B IPoOipKax
npu Temreparypi —12°C.

HaykoBi mociikeHHST BUKOHAHI 3 JOTPUMaHHIM I10-
noxenb GCP (1996 pik), Konsenuii Pagu €Bpomu npo
npaBa JIoAUHU Ta Oiomenununy (Bin 4 kBitHs 1997 p.),
TembcirchKOI Mekmapartii BeecBiTHROT MemUYHOT acomiartii
PO €TUYHI IPUHIMIN TPOBEIACHHS HAyKOBUX JOCIHIIKEHb
3a yuactro Jronuau (1964-2008 pp.), Hakazy MO3 Ykpainu
Ne 690 Bix 23.09.2009 p. (i3 3MiHaMH, BHECEHUMH 3T1THO
3 Hakazom MinicTepcTBa 0XopoHHU 310poB’ st YKpaiHu
Ne 523 i 12.07.2012 p.). [epen movaTkoM A0CITIKEHHS
oTpruMaHna iH(popMoOBaHa MMCHMOBA 3roj1a BiJl OATHKIB Ia-
LI€HTIB HA y4acTh AUTHHH y MOCIiKeHHI. [IpoTokorn Ha-
YKOBOTO JIOCIIJKEHHS 3aTBepkennit Komiciero 3 muranb
oiomenuanoi etuku BIMY Bix 12.09.2015 poxky.

CraructuuHa 00poOKa pe3ynbrariB 37ilicHIOBaIACS
3 BUKOPUCTAHHSM TIporpaMHoro 3abesnedeHas «STATIS-
TICA» (StatSoft Inc., USA, Version 10). [TopiBHsHHS Kifb-
KiCHUX ITOKa3HUKIB 3 HOPMaJIFHAM PO3MOAIJIOM IPOBEICHO
3a gomoMororo t-kpurepito CThIOICHTA, BIPOTIIHICTE Bij-
MIHHOCTEH BBa)KaJIl CTaTHCTHYHO 3Hauymoro rpu p<0,05.

JocmikeHHs] BUKOHYBAJIUCS B paMKax 3aTBEPIDKCHUX
TEM HayKOBO-IOCHIITHUX poOiT kadeapu neniarpii, Heo-
HATOJIOT1 Ta MepHUHATATHHOI METUITMTHI ByKOBHHCHKOTO
JIeP’)KaBHOTO MEJJMYHOTO YHIBEPCUTETY: « YIOCKOHAJICHHS
HaTPSAMKiB IPOTHO3YBaHHS, 1IaTHOCTHKH 1 JIIKyBaHHS T1€-
pHUHATAIBHOI ATOJIOTI] y HOBOHAPOKEHUX Ta JIiTeH paH-
HBOT'O BiKy, ONTHMI3allis CXeM KaTaMHECTHYHOTO CIIOCTe-
pekeHHs Ta peabimitamii» (JepkaBuuii peectpariiauit
Homep 0115U002768, tepmin Bukonanns 01.2015 p. —
12.2019 p.) Ta «XpoHoGiomorivHi i aganTarniiiHi aCIIeKTH
Ta 0COOIMBOCTI BEreTaTUBHOI peryJsinii mpu mnarosoriy-
HUX CTaHax y JiTel pi3HuX BikoBUX rpym» (IlepxaBHuit
peecrpanirianit Homep 0122U002245, TepMiH BUKOHAHHS
01.2020 p.-12.2024 p.)

Pe3ynbTaTn gocnigkeHHs Ta ix o6roBopeHHs

Ha cydacHoMy erarmi po3BHTKY HEOHATOJIOTIi JOKa3aHO,
110 PO3BUTOK 3HAYHMX ITPOOIIEM IOCTHATAIBHOT a1anTariii
y HOBOHAPOKCHHX OB’ sSI3aHUI 3 HACIIIIKAMH TiIOKCIT
i Mop¢o-(hyHKIIIOHATHFHOT HE3PIIOCTI 32 YMOB IIeperdac-
HOTO HapoJpKeHHs. Pearizaliist HECIPUATIMBUX YMHHHKIB
B aHTEHATAILHOMY TIEPiOJi Ta ITiJ] 9ac MOJIOT1B, IO CYIPO-
BOJDKY€ETBCS TIITOKCIEI0 32 YMOB MOP(O-(PyHKIIOHATBHOT
HE3pUIOCTI OpraHi3my, OKpiM MaToJOTriYHUX CTaHIB Mepioy
HOBOHAPOKEHOCTI, CTBOPIOE YMOBH JUISl PO3BUTKY BilIXH-
JICHB MOJAJIBILIOTO MICUX0-(Di3NYHOTO PO3BUTKY T BUHUK-
HEHHS COMaTHYHOT MaTOJOTi] y MOJaibIli POKH KUTTS.
Takum YMHOM, CIIOCTEPIraeThCsi BUCOKA HMOBIPHICTb 3HU-



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

JKEHHSI IKOCT1 JKUTTSI Malli€HTiB BHACHIJOK NOPYIIEHb OC-
HOBHUX QJIallTAI[IHIX MEXaHI3MiB OpraHi3My IiCJist HapOjI-
JKCHHS1, He3BaXKAIOUH Ha MIPOBEJICHY IHTCHCUBHY TEpaIlito
y TOCTPOMY TIEPioli 3aXBOPIOBaHb HEOHATAIBHOTO TIEPIOTY.

[epexin Bix BHYTPIiOTHHOYTPOOHOTO 10 30BHIITHBOYT-
poOHoTO icHyBaHHS nepeadadae ckiagHi ¢izionoriyni
3MIHH B OpPTaHi3Mi, 1[0 CYMPOBO/DKYIOTHCS aKTHUBAIIIEO
CTPECIIIMITYFOUUX CUCTEM JJIs1 3a0€3I1CYCHHS CTAaHOBJICHHS
CaMOCTIHHOTO AMXaHHs Ta mepedya0BH KpoBoooiry. Jle-
(IIUT KUCHIO B OpPTaHi3Mi € HaWBAKIUBIIIAM (aKTOPOM
MOpYLIEHb BHY TPIIHBOKJIITHHHOTO OOMIHY, CIIPHYHHSIOUN
KIITHHHY, TKAHUHHY, OPTaHHY Ta CUCTEMHY TUCQYHKIIIIO
3 (POpMYBaHHSM BaXXKHX (POPM IEpHUHATAIBLHOT MATONOT 1.
3a JaHUMHU JIITepaTypH, ILIKIIMBA JIisl TIIOKCIT Ha OpraHim
TIPOSIBIISAETHCS SIK 3arajIbHAN €HePreTHIHNH JUCTPEC — CHH-
JIPOM, SIKUH TIOTpeOy€ MPOBEICHHS HAyKOBUX JIOCIIKEHb
JUTSL YTOYHEHHS KOPENSIIHHNX 3B’ A3KiB IITHOWHU TIOPY-
LIeHb BHYTPIIIHBOKJIITHHHOTO OOMIHY Ta TSKKOCTI CTaHy
HoBoHapokeHux [8, 9]. ExcriepumenTanbHi Ta KIiHivHi
JOCTIDKCHHS HAIal0Th TIEPCKOHITNBI JTOKa3H 3B’ SI13Ky MK
TSDKKICTIO IEPBUHHOT O10€HEpPreTHYHOT KPU3H Ta IIOraHuM
HEBPOJIOTIYHIM IIPOTHO30M BHACITIIOK TiITOKCHYHOTO ypa-
»keHHs1. CTpareris JIiKyBaHHs MITOKCHYHO-1IIIEMIYHO] eHIle-
¢anomnarii (I'|E) BuMarae 9iTKOTO pO3yMiHHS MEXaHi3MiB
KIIITHHHOI CMEPTi, KEPOBaHUX imeMiero-pernepdysieto, mo
BU3HAYAE CTYIIHb perepdy3iiHOro MOIIKOPKEHHSI MO3KY
Ta Ma€ MPOJIOHTOBAHUH XapaKTep, MPOJOBKYEIOUN CBOIO
HEraTHBHY [0 micis HapomkeHHs qutuan [10, 11].

Henonomeni HOBOHapOIHKeHI HE MAlOTh T0Ope po3-
BUHEHHMX MEXaHI3MiB aHTHOKCHJAHTHOTO 3aXHUCTY, 1110
pOOUTH 1X GBI BPa3IMBUMHU JIO MTOUIKO/PKEHb, CIIPHYH-
HEHUX OKCHUJIATHBHUM cTpecoM. OCHOBHUMHU NPHYNHAMH
Takoi BPa3JIMBOCTI € MINOKCHYHO-TIEPOKCUYHE MOILIKO-
JDKSHHS, HEJIOCTAaTHICTh aHTHOKCHIAHTHOTO 3aXHCTY Op-
raHi3My Ta BUCOKHIA piBE€Hb BUIbHOTO 3aii3a. [lepexin Big
BHYTPIIIHBOYTPOOHOTO 70 MO3ayTPOOHOTO CepeoBHIIa
3HAYHO 30UIBIIY€E MPOIYKIIIO BITbHUX paJUKaliB, 110 3a
¢izionoriuanx ymoB peryitoerbes AOC3 opranizmy. [Ipu
MOPYLICHHI Ii€1 peryssiiil BAHHMKAE OKCHIATHBHHUI CTpecC
(OC) uepe3s HakOMUYEHHS HAMIPHOT KiIbKICTIO aKTHBHUX
dopm kucuio (ADK). BHacminok HaAMIpHOTO YTBOPECHHSI
yu nopyeHHs iHakrusaiii ADK, abo npu noeHanHi 000X
3a3Ha4eHUX (aKTopiB BiaMivaeThcsi HezaarHicTh AOC3
BiJJTHOBJIOBATH MOIIKOKSHHS, 1110 BBaYKAETHCS MATOJIO-
rigroro popmoro OC [12, 13].

OCHOBHY TpyITy Y XO[Ii TOCTIKESHHS 115 (YOpMYBaHHS
KOHTPOJIbHUX TIOKa3HHUKIB y HOBOHAPOPKEHUX cKiain S0
niTel, siki Hapoxuiucs y Tepmin recrarii 34-36/6 k-
HIB, BBXXAJIUCS MaiKe JTOHOMICHUMH Ta HEe MajiH Oy/ib-
SIKMX MOPYLICHb aJanTanii BIPOJ0BXK PaHHLOI'O HEOHa-
TajgpHOro nepiony. Cepex AaHOI TPy HOBOHAPOIKeE-
Hux Oymno 23 xmomuukis (46,0%) ta 27 gisuar (54,0%).
AHTpONIOMETPHUYHI MOKA3HUKHU y AiTeH MPH HApOHKEHHI
Oynu HacTynmHUMU: Maca Tira 2364,00+113,67 cMm, noB-
s)kuHa — 45,21+0,75 cMm, 06Bix rososu — 31,5940,71 cwm,
o0Bin orpymas — 30,51+1,46 cm.

AmHai3z 0co0IMBOCTE COMaTMYHOTO Ta aKyIIEPChKO-
TIHEKOJIOTIYHOTO aHAMHEe3y MaTepiB IMoKa3as, mo y 13 Bu-
najkax (26,0%) sarithicts Oyna nepior, y 39 (78,0%)
MOBTOPHOKO. [IpupoaHiM HUISIXOM Hapoauiaucs 36 mitei

(72,0%), 11 nireii (22,0%) — mpu IIAHOBOMY KECapeBOMY
postuni, 3 miteii (6,0%) — mpu ypreHTHOMY KecapeBoMy
po3tuHi. He3HauHa KiNbKicTh skiHOK — 710 6,0% BiamoBigHO
MaJId 3aXBOPIOBAHHS CEPLEBO-CYIUHHOI, CHIOKPUHHOI
CHCTEMH Ta CEYOBHIITHHOI CHCTEMH, a TaKOXK TaCTPOiH-
TeCTHHaNIBHY marojorito; y 6,0% marepis Oyno mgiarHoc-
toBano aHemiro |l Ta Il crymens, 8,0% sxiHok mepeHecn
Ii1 9ac BariTHOCTI rocTpi BipycHi iHdeknii. OOTsKeHni
aKyIIepChKUN aHaMHE3, 30KpeMa Herutiaas, manu 6,45%
KIHOK. [ THEKOJIOTIYHI 3aXBOPIOBAHHS OyIH TpEACTaBICH]
B IIOOJJMHOKHX BUIAJKaX 1CTMIKO-LIEPBIKAJIBHOIO HEI0-
crarHictio (3,22%), Barinitom (6,45%) Ta TORCH-in(ex-
wisimu (3,22%). [lepedir BariTHOCTI y B OIHOMY BHUIIAAKY
(3,22%) OyB ycKiIagHEHHH MIALEHTAPHOIO HEIO0CTATHI-
CTIO Ta y 1BOX Bumaakax (6,45%) — 3arpo3010 BUKHUIHSL.
Juctpec oy Oyio aiarHocToBaHo y 6,45% Bumazixis,
BIZMOBITHO TI0 OHOMY BHMAAKY (3,22%) Bin3HaueHo Te-
peaYacHuid pO3puB IUTIHMX 000JIOHOK, aHOMAJTbHE NIEpe-
JIeKaHHS IUI0TY 1 TIepeaYacHe BiiapyBaHHs HOPMaJIbHO
PO3TaNIOBAaHOT [UIALICHTH.

OuiHKa afanrailii HOBOHAPO/PKEHHUX 32 IKAJIOK Arrap
CKJamana y cepennbomy Ha 1-if xsunmHi 6,85+0,24 6amn,
Ha 5-i xBunuHi — 8,32+0,35 Ganu. He3Baxkaroun Ha HasiB-
HICTB MEBHOI KITBKOCTI (paKTOPIB PU3UKY MiJ Yac BariT-
HOCTI Ta TIOJIOTIB y MaTepi, JiTH He Main Oy/ib-sIKMX KJIi-
HIYHHUX O3HAK MOPYIICHOT afanTarlii micisi HapOHKECHHS,
10 HAJalo OOTPYHTYBAaHHS JJIS BKIIOYCHHA IX Y XOAi
BUKOHAHHS JIOCII/PKeHb 10 KOHTPOJBHOI rpynu. Jitu
nepeOyBay B MajaTi CIiJIFHOTO 3 MaTip 10, OTPUMYBAIIN
BHUKJIIOUHO T'pyIHE BUTOAOBYBaHHA. Yac mepeOyBaHHs
Y POIOITOMIYHOMY 3aKJIajl y cepeaHbomy ckias 3,86+0,32
no6u. HoBoHapomKeHi Oyir BUATIFICAH] IOJIOMY ITiJT CIIOCTe-
PEKeHHS JIiKapsi rejiarpa 4u CiMeiHOro Jiikapsi.

Anamtaitist AiTel Ipu HapoIKeHHI epeadadae posy-
MIHHS IEPEX0/ly OpraHi3My BiJ eTamy BHYTPILIHbOYT-
POOHOTO 10 30BHIMIHBOYTPOOHOTO iICHYBaHHS, IO Te-
pendavae BiIMOBITHY aKTUBAILIIO (Di310JIOTTYHUX MEXaHi3-
MIB 32 y4acTIO PEryJISTOPHUX CUCTEM 31 CTAHOBIICHHSIM
CaMOCTIHHOTO IWXaHHS Ta mepeOya0BOI0 KPOBOOOITY.
MiToxoH/pii € BHYTPIIIHbOKJIITHHHUMHU OpraHelaMH,
OCHOBHOIO (DYHKITIETO SIKUX € 3a0e3MeYeHH KIITHH eHep-
riero y Bunsiai AT®, mo mpoayKyeThest TUXalbHUM JaH-
LIOTOM, SIKHH JIOKAJII3y€EThCsl HA BHY TPILITHI MITOXOHIpi-
anpHIN MeMOpaHi. MiTOXOHIpiaJIbHA EHePreTUYHA aIall-
Tamis nepeadavae 30epekeHHsI OCHOBHUX IMPOLECIB, sKi
M ITPUMYIOTH 3[JaTHICT KJIITHH i OpraHi3My B IIJIOMY JI0
BMD)KMBAHHSI IJISIXOM PETYJIIOBaHHS INXaJIbHOT 3/1aTHOCTI
MiToxoHapid. Ilopymenns GyHKIiH MiTOXOHAPiH 32 yMOB
TiNOKCiT CIPUYMHSIE PO3BUTOK KJIITHHHOI, TKAHUHHOT, Op-
raHHOI Ta CUCTEMHOI 11aToJorii. TAKUM YHHOM, OCHOBOO
CHCTEMHHUX MOPYIICHb B OPraHi3Mi BBAKAETHCS 3aralib-
HU# eHepreTUUHUI mucTpec — cuuapom [14, 15, 16]. Tomy
JOCTIKSHHS MPOIECiB MITOXOHIPiaTbHOTO OKUCHEHHS
Ta IX HOPYIICHb € JAyXKe aKTyaJIbHUM Ta Ba)XKJIMBUM Hay-
KOBHUM HaIMpSIMKOM JUJIS PO3YMiHHS PO3BUTKY aTOJIOI14-
HUX IIPOIIECIiB B OPTaHi3Mi 32 YMOB TiIIOKCii, TUM OiJbIre
y MepenyacHo HapOPKEHUX JiTeH. Pe3ynbpraTu mokasHu-
KiB piBHIB JIAKTaTYy, MipyBaTy Ta CITiBBiIHOIICHHS TakTaT/
nipyBaT y HOBOHapOJPKEHUX KOHTPOJBHOI IPyIu Mpe.-
cTaBJeHi y Tabu. 1.
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Tabnuusa 1

PiBeHb nakTaTty, nipyBaTy Ta cniBBigHOLUEHHS NaKTaT/nipyBaT y cupoBaTui nynoBuHHoiI KpoBi MHM
KOHTpOrbHOI rpynu (M+m)

[MokasHuKn KoHTponbHa rpyna (n=50)
Jlaktat (Mmonb/) 7,22+0,45
MipyBaT (MMonb/n) 4,58+0,31

Jaktat/lMipyBat 9,64+1,60

BaxxmuBicTe BU3HAYEHHS PiBHA JAaKTaTy Y KPOBI HOBO-
HAPOIDKCHUX MIATBEPDKEH] PSIIOM TOCIIIKEHb Ta TpaK-
TUYHUM JOCBIZIOM poOOTH. BBa)kaeThcs, 110 piBEHb JTAKTATy
B apTepii MymoBUHN <3 MMOJIB/JT ACOIIIO€ 3 HU3BKOIO MO~
BIpHICTIO PO3BUTKY HEBPOJIOTTYHO] ITATOJIOTIi y TIepeaIacHO
HapopkeHHX niteid. Piens pH mynoBuHHOI apTepiaapHOT
KpoBi <7,0 i/abo daxkTHyHMiA HamUIIOK OypepHUX OCHOB
(BE) <—12 MMoITB/1T € 3arajJbHOTPUMHITAME TIOPOTOBUMHU
3HAYCHHSMHU JUIsI BU3HAYCHHSI [1aTOJIOI9HOTO alu103y i BBa-
HKAIOTBCS PESAUKTOPAMH TIABUILIEHOTO PU3HKY CYAOMHOIO
cuaapomy, po3BuTKy ['1E Ta riepebpanbHOTo mapaiidy B Iu-
Tsraomy Bimi [7, 9, 16]. ITipyBaT yTBOPIOETHCS BHACIIIOK
repepoOKH ONTKIB Ta BYIJICBOIB i CIIYTYE KEPETIOM SHEep-
rii Ut KiTiH. BiH BBaXkaeThes KITFOYOBUM MeTa00IIiTOM
BYIJIEBOZHOTO OOMiHY, Ikuii 3amisHuil B ukii Kpebca, 3a
JIOTIOMOTOFO STKOTO KIIITHHH BUPOOIISIOTH EHEPTii0 Y BUTIIAI
AT®. CriBBiIHOIICHHS BMICTY JIAKTaTy # MipyBaTy y CH-
pOBATIli KPOBi BBAJKAETHCS ITAPAMETPOM BIMIpY CITiBBiTHO-

IICHHS aepOOHUX Ta aHACPOOHHX MPOIIECiB. 30UTBIICHHS
CIIiBBIIHOIICHHS TIOKA3HUKY JIAKTAT/TIPyBaT € CBIIIUTH 32
HEIOCTaTHICTh €HeProIIOCTaYaHHs KIIITHH Ta MiATBEPIKYE
JIOMiHyBaHHS B OpTaHi3Mi caMe aHaepOOHUX METa0OITHIX
nporiecis [17, 18]. BpaxoBytouu BuIlle 3a3HaueHe, T0CITi-
JUKEHHS [TOKa3HUKIB JIAKTATY, TPyBaTy Ta CITiBBiTHOIICHHS
JaKTat/mipyBar y cupoBariii mynoBruHHoOi kposi ITH/T € mysxe
BYKIMBHUM JIJIS1 OI[IHKY aJalTalliifHUX MPOIECIB i/ Jac
HapODKEHHS. BHSBICHHS OpPYIIEHb KUCHEBOTO 3a0e3Ie-
YEHHs1 Y HOBOHAPOIDKEHHX JI03BOJIUTH IIPOBECTH CBOEYACHY
TEpaneBTHYHY KOPEKIIito AJis 3a0e3rnedeHHs e(heKTuBHOT
aJianTariii opratiamy 0 YMOB 11032y TpOOHOTO iCHyBaHHS.

[IpoBeneHi qocmimKeHHAS epedavaIn BUBUCHHS Je-
SIKHX TTOKa3HHUKIB ()ePMEHTATUBHOI aKTHBHOCTI, SKi Xa-
PaKTEepU3YIOTh 0COOIUBOCTI CHEPTETHIHOTO OOMIHY SIK
e(heKTHBHOCTI MITOXOHApialbHOTO AuXaHHA. OTpUMaHi
MOKA3HUKH KOHTPOJILHOT TPyIH HOBOHAPOJDKEHUX IIPEJI-
CTaBIeHi y Tadm. 2.

Tabnuusa 2
Moka3HuKM eHepreTMYHOro o6MiHy y cupoBartui nynoBuHHoi kpoBi MH[ koHTponbHOI rpynu (M+m)
MokasHmkn KoHTponbHa rpyna (n=50)
CAr (mxkm?) 3,76+0,35
roar (mkm?) 5,78+0,55
HAOHO (mkwm?) 22,70+1,77

®DepMeHTHHH cTaTyc TiMQOIHTIB 3a Tokasankamu CJT
ta ['O/I[" € BaXJIUBUM, OCKIJIBKA BBAKAETHCS YHIBEPCAIIb-
HUM IHAMKATOPOM CTaHy OpraHi3My Ha IIUTOXIMIYHOMY
piBHi. Busnauenns moxasuukis CIAI" ta ['®II" mo3Bosse
OITOCEPEIKOBAHO OIIHUTH PE3ePBHI MOKIIMBOCTI afarTarii,
OCKLTBKH BOHH XapaKTePU3YIOTh EHEPreTHIHUH MOTCHITia
KJITHH, 30KpeMa iXHs aKTHBHICTh XapakTepHu3ye (QyHKIIIIO
KJIITUHHOT JIAaHKHM IMYHHOTO 3aXHCTY Ta € BIIJI3ePKaJICHHIM
MeTtabomiuaux mopymress [9, 19]. Omsan maHux HayKoBOT
niteparypu mozo 3mia HAJIH/I moka3anu 1Bi ekcriepuMeH-
TaJBHO BiMIHHI Ta He3aJeKHI (PYHKIIIT TaHOTO (epMEHTY.
BimznagaeThes, Mo qaHui OUTOK, 3 OHOTO OOKY, CIIPSIMO-
BYIOUH €JIEKTPOHH JI0 IMXaJIbHOT'O JIAHIIOr'a MOXKE CIIPUSITH
AKTUBAIlii MITOXOH/PIAJILHOTO JMXaHHS, 3 IHIIIOTO OOKY, He-
KOHTpPOJIbOBaHE 3pocTtanus aktuBHOCTI HAJIH/I Moske Oyt
TPHUTEPOM MIPOATONTHIHIX MEXaHI3MIB y MITOXOH/PISIX, IO
CIIPUYMHSE 3aTHOEIb KIITHH MIIIXOM aronTosy [14].

Bananc B3aemofii mpo- Ta aHTHOKCHIAHTHUX MEXaHi3MiB
B OpraHi3Mi AUTHHH NPH HAPOJLKEHHI € OHUM 3 (PaKTOpiB
MTOBHOLIIHHOI aIanTarlii 70 yMOB I103ayTPOOHOTO KHUTTS.
Cy4acHi KJIIHIKO-MOJIEKYJISIPHI JOCITI/DKEHHS [TOKa3YIOTh,
10 TIPS 13 MEXaHi3MaMHU eKCATOTOKCHIHOCTI Ta 3ara-
nensst, OC € oJHUM 3 MPOBIJJHUX MeXaHI3MiB (pOpMyBaHHS
TSDKKOCTI TITOKCHYHOTO YPaXKEHHS OPTraHi3My, IO TPH3BO-
JIMTh Y TIOAAJIIIOMY 110 (hOpMYBaHHs (yHKI[IOHAJIBHOI Ta
xpoHiuHoi maromnorii [12, 20]. ITpu yrBopenri AMK mix
yac TPAHCIOPTY €JIEKTPOHIB y MITOXOHAPiaJIbHOMY JH-
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XaJIbHOMY JIaHIIIOJKKY TIOBHOLIHHE (pyHKIioHyBaHHSI AOC3
ToTnepekae ypaxeHHs! KIITHHHUX CTPYKTyp. Jdedimut
AHTHOKCHJIAHTIB 38 YMOB ITiIBUIIICHOT MPOIYKIIii PEOKCHU-
JIAHTIB MPU3BOUTH /10 HEKOHTPOJILOBAHOI aKTUBALLi{ Bijb-
HOPAJIMKAIBbHUX 1 TEPOKCHHUX PEAKIIH 3 MOIKOHKEHHSIM
MeMOpaHu MiToxoHpil. Lle cripuuuHsie naronoriyni 3MiHUT
CTPYKTYpH ¥ QPyHKIIIT KITITHHHAX MEMOpaH CHCTEM OpTaHiB,
BUKJIMKAFOYHY TSDKKI KITiHIYHI TIposiBy qun3agantarii y [TH/]
3a yMOB peaJtizallii aHTeHaTaIbHHUX Ta IIEPUHATATBHUX (aK-
TOpIiB pu3uKy. [21, 22]

Otpumani nokasauku BPO ta AOC3 opraHizmy B HO-
BOHAPO/DKEHUX JiTE€Hl KOHTPOIBHOI TPyIH MPEACTAaBICHI
B TabnmLi 3.

Cunre3 ¢pepmentis AOC3, mopsiz i3 3araapHOIO pe-
TYJISSTOPHOIO BIAMOBIAJIIO OpraHi3mMy, MOXKYTh 3MiHIOBa-
THCH SIK AKICHO, TaK 1 KUIBKICHO, 3aJIEXKHO BiJl aKTUBHOCTI1
OC, 1m0 Mae KopeJssiiiHy 3aJeKHICTh 3 (haKTopaMH pH-
3MKy MOPYIICHb aJIanTallii pyu HapOKEHHI Ta CTYIEHEM
Mopdo-pyHKIIOHATBHOT 3piT0CTi TUTHHH. BBaxkaeThcs,
110 aHTUOKCUIAHTHUH TTOTEHIIIaJ TUI0/1a 3HAYHO HIKIHH,
HIX y JITeH CTapIIoro BiKy. Y TOMY YHCI, TOKa3aHa 3HH-
yKeHa (pepMEeHTAaTUBHA aKTHBHICTb, SIKI BiJIIOBIJAIOTh 32
iHaKTHBaLitO BimbHUX pagukani (BP). Pesynbraru omy-
OTiKOBaHMX HAYKOBUX JOCIHIKEHb CBiUaTh, aKTUBHICTh
30UIBILICHHS T€CTALIIHOTO BIKY IIPY HAPOJDKEHHI KOPEIIOE
31 3pocTaHHAM KoMIoHeHTiB AOC3, 30kpema BiiMidaeThCs
nigsuienns akrusrocti I'TI, KT i COJT [23, 24].
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Ta6bnuusa 3

MokasHukis BPO ta AOC3 y NHA koHTponbHOi rpynu (M+m)

[MokasHukK KOHTp?r?:b;;) rpyna
MA, mkmonb/n 15,3+0,77
OMB, E/r 63,4+1,48
LM nna3mu, E/r Ginky 61,8+2,87
KT nna3mu kpoBi, E/xBT Binky 5,0+0,22
HS-rpynu eputpounTia, MKMONb/MI ep.Macu 1,0+0,04
HS-rpynv nna3mu KpoBi, MKMonb/r Ginky 1,4+0,06
['T1 epuTpoumTiB, MKMOSbL/XB-HB 96,2+4,81
'ST nnaaMmu, MKMOSb/XB-Mr Binky 5,3+0,27
F6dAI epntp., MKMOnb/xB-HB 6,3+0,32
'P epuTtpouuTiB, MKMOSb/XB-HB 3,6+0,18

3a manumu giteparypu, LI € yHiBepcaabHUM
3HelkopKyBadeM BP. Bit BiIHOBIIIOE B KPOBI CyIIEpOKCH/IHI
paHKaiu JI0 KUCHIO Ta BOJM, THM CaMUM 3aXHILAI0YH BiJ|
nomko/keHHs pocdoniniani crpykrypu memopan. L{I1
MOJKE OKHMCHIOBATH Pi3HI CyOCTpaTH, 30KpeMa, KaTrexoa-
MIHH, MOJTiaMiHH, MOJTi(EHOIH, CEPOTOHIH, a TAKOXK, Iepe-
TBOproBaru Fe?* y Fe**. 1111 BukoHye poiib YHIBEpCAIbHOT
no3akTiTuHHOT nactku BP 1 € oganM 3 (hakTopiB HEHpOEH-
JOKPUHHOT peryJisiiiii Ta PUPOHOTO 3aXHUCTy OPraHi3my 3a
yMOB rinokcnuHoro crpecy [25]. KT e remBmicHuM depmen-
TOM, JIOKaJIi30BaHUM TIEPEBAKHO Y MEPOKCUCOMAX KIIITHH,
sIKa 3a/1isIHa Y 3HEUIKOJKEHHI HepaJnKalbHOT aKTUBHOT
(popmu kucHio H,O,. Y okucHenomy crani KT moske sty
y SIKOCTI NEPOKCHUIA3H, KAaTali3yI0ul OKUCHEHHSI CITUPTIB
Ta JIBJAETI/IIB, a TAKOXK BIIACHO BUCTYTIATH JPKEPEIIOM yTBO-
pennst AMK [12, 25].

HaiiBa)xJIMBILIIOKO CUCTEMOIO 3aXHCTY OpPraHi3My Bij
A®K e cucrema nIyTaTioHy Ta DIyTaTiOH3AICKHHUX (dep-
MEHTIB. [JTyTaTioH € HAWBAXKITUBIIIIOK PEIOKC-CUCTEMOIO,
sIKa 3aXUILAE OPTraHi3M BiJl TOKCHYHOT il IEPOKCHIIB. 3a
YMOB cTpecoBoi cutyauii mij yac nosoris st [TH/] xapak-
TepHHI came TIIyTarioHAeilUTHUI CTaH, SIKHii CyIpoBO-
JoKyeTbest iHTeHcuGikaiero [10J] Ta okucHeHHsIM Gliko-
Bux HS-rpym [22, 23]. ®epmentn I'TI ta I'ST npuiimaroTs
y4acTh y 3aXUCTi OpraHi3My BiJ| TOKCUYHOT J1ii epoKcu-
1B 3a yMoB rinokcii. OcHoBHa yactuna ['T1 nokasizoBana
B IIUTO30J1, 1HIIIA — Y MITOXOHIpIisiX. [Ipy 3HVKEHH] piBHS
I'Tl BigMiya€eThCS HEAOCTATHS CTIHKICTH OpPraHi3My 10
nomkomKeHHs: BP, 110 € npuyrHO0 po3BUTKY BiJIbHOpa-
JIMKaJbHUX 3aXBOPIOBaHb. BiHOBJIGHHS MIyTaTiOHy BiJ-
OyBaeThCs 32 PaXyHOK OKUCHEHHsI IUTF0K030-6-(hocdary Ta
6-dpocdortrokoHaTy B IeHTO30-(PpoChaTHOMY MUK, 110
y cBoto uepry 3abesneuye yreopenns HAJI®H. V perene-
pauii DIyTaTioHy 3 OKUCHEHOI y BiZIHOBJIEHY (hOpMy 3a/TisiHi
(depmentu Taki pepmenty, sk ['6D]] Ta I'P.

[Mocunennst OC npu BTOpUHHIN eHepreTHuHii Heo-
CTATHOCTI, (pa3a sIKOi PO3MOYNHAETHCS Yepe3 6-48 roaun
ICIIsE TIOYaTKy TIMOKCHYHOT TPaBMH, XapaKTepU3Y€EThCs
MOCHJICHHSIM €KCAaTOTOKCUYHOCTI, 3allajIeHHs Ta MO~
OJICHHSIM MITOXOHJpiaJIbHOI HETOCTATHOCTI. lmemis Ta
penepdy3ist 32 YMOB TiOKCIT, MOPYIICHHS IpoieciB (hoc-
(bopuITIOBaHHS NIPH MEPe4acHOMY HapOPKEHHI, CIIPUYH-
HSIFOTh HEJIOCTATHICTh JIAHOK MIOXOH/IPiaJIbHOTO JIMXaHHS,
110 MPOBOKYE HAJIMipHE HEKOHTPOJIbOBAHE YTBOPEHHS

A®DK [24]. TakuMm yrHOM, AMcOaNaHC MEXaHI3MIB aHTH-
OKCHJIAHTHOTO 3aXUCTY ITpH MiBUIIeH i akTuBanii BPO €
OCHOBHOIO ITPUYHHOIO, 110 TIPOBOKYE PO3BUTOK KIIITHHHOTO
arornTo3y Ta HeKPO3y, IO CYMPOBODKYETHCS KITHIYHUMH
03HaKaMH TSKKOI MepUHATAIBHOT MATOJIOTIT Ta CIIPHsIE
ymoBaM (hopMyBaHHs 11 BiIIaICHUX HACIIAKIB Y MOAAJIBIII
POKH KHUTTs1. Pe3ysibTaTi HayKOBHX JIOCIIKEHb 3aCBiAUY-
I0Th, 1110 HEIOHOIICHI ITH, HAa BiJIMIHY BiJ JOHOIICHHX,
MAarOTh HEIOCTATHICTh KJIITHHHOIO CHEPreTUYHOIO 3a0¢e3-
MEYCHHS Ta 3HWKEHY aKTUBHICTh cuctemu AO3, 110 npu
HiBUILEHOMY PiBHI poaykTiB BPO 6iib1 akTHBHO 11po-
BOKY€E PO3BUTOK IIUTOJITUYHOTO CHHIPpOMY. BBaxkaeTncs,
o OC e ocobnuBo mikimtueuM st mo3ky [TH/ [25, 26].

OTpuMaHi pe3yJbTaTh HAYKOBUX JIOCIIIKCHbB, TPE/-
CTaBJICHI y pO0OTI, BKa3yrTh Ha HEOOXiIHICTh MPOIOB-
JKEHHSI y MOJAIbIIOMY KOMIUIEKCHUX HAayKOBHUX JI0CIIi-
JUKEHB JIJIsl BA3HAUCHHSI Ta 00rOBOPEHHS KPUTEPIiB OLIIHKU
MOKa3HUKIB €HEPreTHYHOro 00MiHy, nokazHukis BPO Ta
AOC3 opraunizmy y I[TH]I nyist yiocKoOHaICHHS METOIIB
JIarHOCTHKH Ta JIIKYBaHHS Yy TOCTPOMY TEpiojii 3aXBOPIO-
BaHb HEOHATAJILHOTO TIePiojly Ta MPOQIIAKTUKH POZBUTKY
BIIZIJICHUX HACHIJIKIB FITIOKCHYHOTO YPayKeHHSI OpraHizmy.

BucHoBk#M

1. Tloka3HUKHU BHYTPIITHBOKIITHHHOTO CHEPTeTHYHOTO
00MiHY, TPOOKCHIAHTHOI Ta AHTHOKCHIAHTHOT CHCTEMH 3a-
XHCTY MOXYTh OyTH PEKOMEHIOBaHI ISl MiATBEPKCHHS
HOpM (hi310TOTIHHOT afanTaiii opraHiaMy y mepeadacHo
HApOJDKCHUX JITEH.

2. JliarHOCTHKH JUCMETa00JIUYHMX 3MiH Ha KIITHH-
HOMY DiBHI CIIPUSITHME CBOEYACHOMY BHUSBIICHHIO MATO-
JoTi1 Ha CyOKIIIHIYHOMY eTarti Il pO3BHUTKY, IO TO3BOJIHUTH
OOTpYHTYBAaTH BiAMOBIAHY KOPEKIIIO TCPATICBTUIHUX 3a-
XOJIiB.

3. BusBiieHHs mopymieHb 0OOMiHY PECUOBHH 32 YMOB
riMoKcii mpH nepeyacHoOMy HapODKEHHI CIPSIMOBAHO Ha
TIONIePE/KEHHS BiJIAICHUX HACII/IKIB IEPUHATAIBHOT -
TOJIOT11 y TTOANIBIIT POKH YKHUTTS.

nepCHeKTVIBM noganbwux gocnigxeHb: Bu-
BUCHHS MOXKJIMBOCTEH BIIPOBA/P’KCHHSA KOMITJICKCY ITOKa3-
HHKIB CHCPreTUIHOTO 3a6e3nequH${, CHUCTEMHU BiJ'[I)HOpa-
JIUKaJIbHOTO OKMCHEHHS Ta aHTHUOKCUAAHTHOI CUCTEMHU
3aXUCTY Yy NMPAKTUYHY HEOHATOJIOT1IO.
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FEATURES OF INTRACELLULAR ENERGY METABOLISM, PRO-OXIDANT AND ANTIOXIDANT SYSTEMS
UNDER BIRTH-RELATED STRESS IN PRETERM INFANTS

O. Godovanets, Yu. Nechytailo

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

The adaptation and health status of children from birth depend on the ability of the body’s regulatory systems to adjust to extrauterine
conditions. Morphofunctional immaturity in preterm birth is a predictor of impaired adaptation. The adverse effects of perinatal hypoxia
contribute to perinatal pathology, necessitating an understanding of pathophysiological mechanisms to guide timely diagnostic and
therapeutic interventions.

Aim of the study. To establish reference values for intracellular energy metabolism, pro-oxidant activity, and antioxidant defense
systems in preterm infants with a gestational age of 34-36%; weeks exhibiting satisfactory postnatal adaptation.

Materials and methods. A clinical and laboratory study was conducted in 50 preterm infants (gestational age 34-36%7 weeks) with
satisfactory birth conditions. Laboratory assessments included: energy metabolism (glycerol-3-phosphate dehydrogenase, succinate
dehydrogenase, NADH dehydrogenase in blood lymphocytes; serum lactate/pyruvate; aerobic respiration ratio, electron transport chain
efficiency); pro-oxidant system (malondialdehyde, oxidative protein modification in blood plasma); antioxidant defense system (catalase,
ceruloplasmin, SH-groups, glucose-6-phosphate dehydrogenase, glutathione peroxidase, glutathione reductase, glutathione-S-transferase).

The study adhered to biomedical ethics guidelines (research protocol approved 12.09.2015), with informed parental consent.
Statistical analysis was performed using licensed software (Statistica v.7, Microsoft Excel with AtteStat v.12.5, MedCalc v.16.1). Normally
distributed quantitative data were compared via Student’s t-test; p<0.05 was considered statistically significant. The study was part of
planned research at the Department of Pediatrics, Neonatology, and Perinatal Medicine, Bukovinian State Medical University.

Results and discussion. Clinical adaptation features were analyzed in preterm neonates (34-36%; weeks). Despite somatic pathology
and maternal risk factors during pregnancy/delivery, infants had Apgar scores of 8-10. Respiratory, cardiovascular, and other systems
adapted physiologically, indicating adequate regulatory responses. Analyzed parameters of intracellular metabolism (energy supply,
pro-/antioxidant systems) may serve as reference values to assess metabolic dysfunction severity in preterm infants under hypoxic
conditions. Early detection of subclinical changes enables therapeutic correction, preventing neonatal dysadaptation and mitigating
long-term hypoxic sequelae.

Conclusions: 1. Intracellular energy metabolism, pro-oxidant, and antioxidant parameters may confirm physiological adaptation
norms in preterm infants. 2. Cellular-level dysmetabolism diagnostics facilitate early subclinical pathology detection, justifying targeted
therapeutic adjustments. 3. Identifying hypoxia-induced metabolic disturbances in preterm birth aims to prevent long-term perinatal
pathology consequences.

Key words: Newborns; Preterm Infants; Hypoxia; Mitochondrial Dysfunction; Energy Metabolism; Pro-Oxidant System;

Antioxidant Defense System.
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INFLUENCE OF SOCIAL AND MEDICAL
FACTORS ON THE DURATION

OF EXCLUSIVE BREASTFEEDING
L. Melnychuk, A. Dyachuk,

O. Makarova

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

The rates of exclusive breastfeeding (EBF) remain low worldwide, with only 36% of children under six months receiving EBF. Recent
research indicates that parents are influenced by numerous social and medical factors that affect their decisions regarding infant feeding.

Aim of the study. To analyze the impact of social and medical factors on the success and duration of breastfeeding.

Materials and methods. A survey was conducted among 96 breastfeeding women with varying feeding practices using
a Google form. The questionnaire included 24 items covering the woman’s age, social status, adherence to breastfeeding
support strategies at different stages of medical care, difficulties with breastfeeding, knowledge of the benefits of breastfeeding,
the influence of healthcare professionals on feeding decisions, and more. In carrying out scientific work, the basic principles of
biomedical research are preserved. Statistical analysis was performed using methods of variation statistics, calculating the mean
(M) and standard error of the mean (m). Correlation analysis was conducted to determine the relationship between variables
and to assess its strength and direction. The significance of differences between means was evaluated using Student’s t-test.

Results. According to the survey, 66.7% of children were exclusively breastfed for up to six months, which aligns with
statistical reports from healthcare facilities in Chernivtsi (69.3%, p > 0.05). The longest duration of breastfeeding was observed
among office workers (18.00 + 2.27 months) and women without permanent employment (15.00 + 5.09 months), while the
shortest duration was among entrepreneurs (11.14 + 3.83 months). Among age groups, women aged 31-35 years had the longest
breastfeeding duration, while women aged 21-30 years had the shortest. Strong positive correlations were found between
breastfeeding duration and participation in breastfeeding education sessions (r = 0.69; p < 0.005) as well as the woman’s social
group (r = 0.73; p > 0.005). Strong negative correlations were observed between breastfeeding duration and the use of infant
formula in the first days (r =-0.62; p < 0.005) as well as difficulties with breastfeeding (r =-0.70; p < 0.005).

Conclusion. A breastfeeding support strategy requires training for healthcare professionals and women during pregnancy, the initial
days in maternity hospitals, and subsequent stages of medical care to prevent difficulties and avoid the discontinuation of breastfeeding.

Keywords: Infant; Breastfeeding; Breast Milk Substitutes; Duration of Breastfeeding.

Introduction

The World Health Organization (WHQ) recommends
that all children receive exclusive breastfeeding (EBF)
for the first six months of life and continue breastfeeding
alongside complementary foods for at least two years [1].
However, global rates of exclusive breastfeeding remain
low, with only 36% of children under six months receiving
EBF [1-4]. Increasing evidence suggests that parents are
influenced by various sociocultural factors that impact
their feeding decisions [4-6]. Previous international studies
have identified several factors associated with mothers’
intent to breastfeed exclusively, including a positive
attitude toward EBF, perceived social support, prior
experience with exclusive breastfeeding, older maternal
age, higher education levels, and knowledge of the benefits
of exclusive breastfeeding [5-7]. However, there is a lack
of evidence in this field, particularly in Ukraine.

Early initiation of breastfeeding, within one hour after
birth, provides significant protection for infants against
infectious diseases, including gastrointestinal infections.
According to WHO data, exclusive breastfeeding significantly
reduces the risk of death from diarrhea, pneumonia, and other
infectious diseases, and children recover more quickly when
they do fall ill [8, 9]. Breastfeeding also helps prevent future
serious conditions such as asthma and diabetes [10-12].
Furthermore, children and adolescents who were breastfed are
less likely to experience overweight or obesity later in life [12].

Most women decide to breastfeed during the first trimester
or even before pregnancy, although some make this decision
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later, during pregnancy or after childbirth. The intent to
breastfeed is a key factor in its initiation, particularly regarding
the duration of exclusive breastfeeding [13-18]. The process
of starting and maintaining breastfeeding is highly vulnerable
to external influences and social factors, meaning that many
women who wish to breastfeed may not be able to do so
[19-23]. Nevertheless, this complex process is worthwhile due
to the long-term positive health outcomes for the child [24, 25].

Aim of the study. To analyze the influence of
social and medical factors on the success and duration of
breastfeeding.

Materials and Methods

A survey was conducted among 96 breastfeeding
women with varying feeding practices using a Google
form. The questionnaire included items such as the
woman’s age, social status, adherence to breastfeeding
support strategies at different stages of medical care,
difficulties with breastfeeding, knowledge of the benefits of
breastfeeding, and the influence of healthcare professionals
on feeding decisions. Statistical analysis was performed
using standard methods for calculating relative values and
variation statistics, including the mean (M) and standard
error of the mean (m). Correlation analysis was conducted
to study and evaluate the relationship between two or more
variables, determining the presence, strength, and direction
of correlations. The significance of differences between
means was assessed using Student’s t-test.
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Results of the Study
According to the survey, 66.7% of children were
exclusively breastfed for up to 6 months, 25.0% for up to 2

months, and 8.3% for up to 4 months. These findings align
with statistical data from healthcare facilities in Chernivtsi
(69.3%, p > 0.05) (Fig. 1).

Fig.1l. Duration of exclusive breastfeeding

The most common breastfeeding difficulties were
nipple problems (35.7%), lactostasis (21.4%), and weak

sucking (7.1%). 28.6% of women reported no problems
with breastfeeding (fig.2).

Fig. 2. Most common breastfeeding difficulties.

73.2% of mothers reported that the first breastfeeding
occurred within 30-60 minutes after birth. However,
64.3% of women were offered infant formula in the first
days. The reasons for using formula included: «perceived
lack of milk» in the first days (34.3%), weight loss of the
newborn by day 3 (20.0%), infant restlessness (34.3%),
nipple problems, and other factors (11.4%).

Additionally, mothers were asked to evaluate the influence
of various external figures (nurses, pediatricians, family
doctors, friends, and social media) as well as the motivations

that led them to choose breastfeeding. Only 40% of women
were satisfied with the information received from their family
doctor, and 46.4% were satisfied with the information provided
by nurses. The majority of participants (60%) reported
obtaining information from social media and other sources.

The longest duration of breastfeeding was observed in
office workers and unemployed women, while the shortest
was among entrepreneurs(tabl.1). In age groups, women
aged 31-35 years breastfed the longest, while those aged
21-30 years breastfed the least (tabl. 2).

Table 1
Duration of breastfeeding in different social groups of women
. Duration of Breastfeeding (months)
Social Group (M+m)
Students 11,57+6.12
Office workers 18,00+2,27
Entrepreneurs 11,14+3,83
Unemployed 15,0045,09
Table 2

Duration of breastfeeding in different age groups of women

Age Group Duration of Br(?,\a/lsin;ﬁ;admg (months)
Under 20 years 8,04+4,91
21-30 years 4,76+3,89
31-35 years 18,0+0,00
Over 35 years 9,26+5,24

27



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. XV, Ne 1(55), 2025
voL. xv, Ne 1(55), 2025

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

Correlation analysis was conducted to examine the
relationship between various factors and the duration of
breastfeeding. The results revealed the following: strong
positive correlations were found between breastfeeding
duration and the following factors: participation in
breastfeeding education sessions (r = 0.69; p < 0.005).The
woman’s social group (r = 0.73; p > 0.005). Moderate positive
correlations were observed between breastfeeding duration
and: satisfaction with the information received from the
family doctor (r = 0.42; p > 0.005). The woman’s age group
(r = 0.47; p < 0.005). Strong negative correlations were

identified between breastfeeding duration and the use of infant
formula in the first days (r =-0.62; p < 0.005). Difficulties
with breastfeeding (r =-0.70; p < 0.005) (Table 3).

The duration of breastfeeding was negatively influenced
by early difficulties, such as nipple problems and the use
of milk substitutes. Positive factors associated with longer
breastfeeding duration included adherence to modern
early breastfeeding practices (initiation within the first
30-60 minutes after birth), rooming-in, and participation
in breastfeeding education. The presence of lactostasis did
not significantly affect breastfeeding duration.

Table 3
Correlation analysis of factors affecting breastfeeding duration
Factor Lactation AQequatg Duration qf BreastfeedingUse Use of Milk
Problems | Weight Gain of Milk Substitutes Substitutes
Age of the Woman =-0,3* r=0,3 r=0, 47* r=0,1
Social Group r=-0,5* r=0,1 r=0,73 r=0,02
Breastfeeding education r=-0,2 r=0,1 r=0,69*% r=-0,2
Breastfeeding Difficulties r=-0,2% r=0,2 r=-0, 70* r=-0,2
Satisfaction with Family Doctor’s Info r=-04 r=0,2 r=0,42 r=-0,1
Use of Milk Substitutes in the First Days r=0,95 r=0,1 r=-—0,62* -
*p<0,05.
Table 4

Duration of breastfeeding (months) based on factors

Factor Yes No Probability of difference
Breastfeeding Education 13,7145,53 11,08+4,37 p>0,05
Nipple Problems 8,70+3,47 16,0+4,06 p<0,05
Lactostasis 15,86+5,12 7,64+5,24 p<0,05
Use of Milk Substitutes in the First Days 9,5+6,62 13,33+5,71 p<0,05
Early Breastfeeding 14,83+4,89 8,69+5,53 p<0,05
Rooming-in 14,83+4,89 8,6945,53 p<0,05

A multifactorial analysis was conducted, including all
variables potentially related to breastfeeding decisions.
Five factors were identified as significantly associated
with the prenatal decision to breastfeed: 1. Breastfeeding
training: Women who attended breastfeeding training
were twice as likely to breastfeed (OR: 1.32-3.34; 95%
Cl) compared to those who did not receive training.
2. Previous breastfeeding experience: Women with
prior breastfeeding experience were significantly more
likely to intend to breastfeed (OR: 3.46-14.10; 95% CI).
3. Partner support: Women who received support from
their partner were 1.5 times more likely to breastfeed
(OR: 1.09-2.28; 95% CI) compared to those without
such support.

Conclusions

Numerous factors, including social, demographic, and
medical influences, affect a woman’s decision to breastfeed
and the duration of breastfeeding.
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BIIJINB COUIAJIBHUX TA MEJJNYHUX ®AKTOPIB HA TPUBAJIICTH 'PYJHOI'O BUTOJJOBYBAHHSI
JI. B. Menvnuuyk, A. P. /[auyk, O. B. Makaposa

BykoBHHCHKHIi Aep:kaBHUIT MeTUYHMIT YHIBepcUTET
(m. YepHiBui, Ykpaina)

Pesrome.

O0csAry BUKIFOYHO TPYIHOTO BUTOIOBYBaHHS 3aJTUIIAIOTHECS HU3bKUMHU y BCboMY cBiTi. Jlume 36% niteii BikoM 70 6 MicsIliB OT-
PUMYIOTh BUKJIIOYHO I'PYJHE BUIOZOBYBaHHs. Bee Oiblie JOCIIKCHB MOKa3yI0Th, M0 6aThbKU 3HAXOMATHCS I/l BIUIMBOM 0araTbox
coLiagbHUX Ta MEITUYHMX (AKTOPIB, sIKi BIUIMBAIOTH HA PIIICHHS [IPO TOAYBaHHS TUTHHU.

Merta poctiKeHHSI — IIPOAHAITI3YBATH BIUIAB COLIAIEHNX 1 MEANYHUX (DJaKTOPIB Ha YCIIIIHICTE Ta TPUBAIICTS TPYAHOTO BUTOIOBYBaHHSI.

Marepiau Ta MeToau gociaixkenHs. [Iposeneno onutyBanHs 96 KiHOK-TOLYBaIbHUIIb 3 PI3HUMU BUIAMU BUTOJOBYBAHHS IUTHHH
3a I01oMororo cTBopenoi Google gpopmu. [TuraHHs aHKETH BKIOYAIN 24 yHKTH: BiK )KIHKH, COLIabHUI CTATYC, JOTPUMAHHS CTpaTerii
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MATPUMKH TPYAHOTO BUTOJOBYBAHHS HA PI3HUX eTalax MeJMYHOTO CyNPOBO/Y, TPYAHOIII NPUKIAJaHHs 10 TPyAeH, 3HaHHS TepeBar
TPYJHOTO BUTOOBYBAHHS, BILUIMB MEANYHIX MPANiBHHUKIB HA PIIICHHS MIO0 BUTOMOBYBaHHS, TomIo. [Ipy BUKOHAHHI HAyKOBOI pOOOTH
nependaveHo 30epesKeHHsT OCHOBHHX IPUHIINITIB IIOJI0 TIPOBEACHHS 610MeMIHUX HOCIIDKeHb. CTaTHCTHYHY 00pOOKY pe3yIIbTarTiB J10-
CITiZPKEHHsI TIPOBOJIHIIH 32 JIOTIOMOTOF0 METO/[iB Bapial[iiHOT CTATUCTUKH, BUPAXOBYBAIIH Cepe/IHIo apudmerinyHy Bubipku(M), craHaapTHy
MOMUJIKY cepe/iHboi apudmerraHoi (M). IIpoBeneHo KopesiiHui aHai3, BU3HAYMIIH, Y ICHYE B3aEMO3B>S130K MiXK 3MIHHUMH, a TAKOX
OLIHMIN HOTO CHITY Ta HAampsiMOK. [1py OIiHII 3HAYMMOCTI Pi3HMIL MiX CepeHIMU BeTMIMHAMH BHpaxoByBaiH {-kpurepiit CTeroneHTa.

Pe3yasTaTn. 3a 1aHNMHU aKTHBHOTO ONMHUTYBAaHHS MaTepis, 66,7% miTeil BUrofoByBaIHCh 10 6 MiCAIIB TPYIHUM MOJIOKOM, II[O
BIJINIOBI/Ja€ TaHUM CTATHCTUYHHMX 3BITIiB 3aknaiB y M. YepHiBusix (69,3%, p>0,05). Haiibinbiua TprBaicTs IpyIHOTO BUIOI0BYBaHHS
criocTepiranack y rpyri ciayxk6osiis (18,00+2,27 mic.) Ta xiHOK 6e3 nocTiitHoro micis po6oru (15,00+5,09 wmic.), HaiiMeHIITa — y KiHOK-
mignpuemuis (11,14+3,83 mic.). V BikOBHX rpyrnax >KiHOK TPHBAJIiCTh TPYJHOIO BUIOAOBYBaHHs Oyiia Ginbiioto y skiHok 31-35 poxkis,
HaiimMeHmIoo — 21-30 pokiB.  CHIIBbHI TO3UTHBHI KOPEJAIiHHI 3B’ SI3KN ICHYIOTh MiXK TPUBAIICTIO TPYJHOTO BUTOJIOBYBAHHS TA HAsIBHICTIO
HaBYaHHS 3 IUTaHb rpyaHoro BurogoBysanus (r=0,69; p<0,005), couianpHoro rpynoro xinku (r=0,73; p>0,005), cuibHi HeraTuBHi Ko-
peJtsiLii BUSBICHO MiXK TPHBAJIICTIO TPYIHOTO BUTOJI0BYBAHHS Ta BUKOPHCTAHHSIM 3aMiHHUKIB IPYJHOr0O MOJIOKa y Tiepii 1060u (r=-0,62;
p<0,005), TpyaHoluamu npukiIaganHs g0 rpyaei (r=-0, 70; p<0,005).

BucnoBok. Crparerist NiATPUMKH TpyAHOTO BUTOIOBYBAaHHS MOTpeOye HABYAHHS MEIUYHHX MPANiBHHUKIB Ta XIHOK Ha eTamax Ba-
TITHOCTI, epIIux Ai0 mepeOyBaHHs B MOJIOTOBHX CTalliOHApax Ta IMOAAIBIINX €Tarax MeJMIHOTO CyIIPOBO/Y ISl YHHKHEHHS IpoOieM
Ta BiZIMOBH BiJ] IPYJJHOTO BUTOIOBYBaHHSI.

Ku1r04oBi cj10Ba: nemosis; rpy/iHe BUr0/I0ByBaHHs, 3aMiHHUKM IPYHOTO MOJIOKA; TPHBATICTh TPYJHOTO BUTO/I0BYBAHHS.
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ON PATHOPHYSIOLOGICAL MECHANISMS
OF THE CROSSTALK BETWEEN ACUTE
KIDNEY AND LIVER INJURY IN PRETERM
NEWBORNS DURING THE EARLY
NEONATAL PERIOD

O. Obolonska, L. Vakulenko

Dnipro State Medical University
(Dnipro, Ukraine)

Summary

Acute kidney injury (AKI) and acute liver failure (ALF) are common and potentially dangerous complications in neonates
admitted to the NICU. This article reviews data on the adverse effects of AKI on liver function and the development of ALF in
preterm neonates. Infants with hemodynamically significant patent ductus arteriosus (hsPDA) are highlighted.

Aim. To analyze risk factors and the incidence of liver damage in preterm newborns who experienced AKI during the early
neonatal period.

Materials and methods. The study retrospectively analyzed the medical history of 74 preterm infants admitted to the
anesthesiology and neonatal intensive care unit. Patients were examined using a complex of general clinical, biochemical,
immunoenzymatic, and instrumental methods, as well as measuring the urinary neutrophil gelatinase-associated lipocalin
(NGAL) biomarker and performing statistical analysis. Scientific research was conducted in accordance with the provisions of
GCP (1996), the Convention of the Council of Europe on Human Rights and Biomedicine (April 4, 1997), the Declaration of
Helsinki of the World Medical Association on the Ethical Principles for Conducting Scientific Research with Human Participation
(1964-2008), and the Order of the Ministry of Health of Ukraine No. 690 dated September 23, 2009 (as amended by the Order
of the Ministry of Health of Ukraine No. 523 dated July 12, 2012).

The distribution of patients was carried out depending on the AKI development, that was diagnosed and stratified by the
severity based on the neonatal modification of the 2012 KDIGO criteria. AKI was diagnosed according to the Pediatric Acute
Liver Failure Study Group recommendations: prothrombin time >20 seconds after vitamin K administration or International
Normalized Ratio values >2 units).

Results. AKI was diagnosed in 36.5% of all preterm infants studied and 77.8% of them had hsPDA. ALF manifestations were
mostly detected on day 5 and accounted for 79.3% of infants with AKI, 3 times more frequent in its severe course (p<0.05) and
4.2 times more frequent than in those without AKI signs (p<0.05). Correlation analysis of blood creatinine levels on days 3 and
10 showed a direct association with the development of AKI (»=0.496, p<0.05 and p=0.456, p<0.05, respectively). At the same
time, AKI was 3.4 times (p<0.05) more severe when combined with ALF. An increase in bilirubin levels to levels indicating the
need for phototherapy was directly correlated with the development of AKI (p=0.544, p<0.05). Episodes of hypoglycemia and the
need for its additional correction were directly correlated with the severity and duration of AKI (p=0.349, p<0.05 and p=0.556,
p<0.05, respectively). In addition, 78% of the children were predisposed to lactic acidosis.

The diagnostic value of urinary NGAL for AKI in preterm infants was 229.7+94.82 (208.5; 176-297.3). An NGAL concentration
of 249.0+£113.27 (210; 185.5-302) tripled the odds of developing AKI (p<0.05). Elevated urine NGAL was an independent
prognostic factor for 28-day mortality. Unfortunately, all 6 infants with urine NGAL levels above 250 ug/L developed severe
AKI with ALF manifestations and died in the neonatal period. Analysis of the perinatal history of the studied preterm infants
showed a statistically significant association between AKI and ALF in those infants whose mothers had a history of renal disease,
chronic infection, or chorioamnionitis.

Conclusions. Understanding the impact of acute kidney injury on liver function in preterm infants can help address the issues
of early diagnosis, management and prevention of acute liver failure and improve outcomes of care for these infants. Identification
of early pathological manifestations using biomarkers and analysis of patient history are needed to prevent complications caused
by the complex and potentially dangerous vicious circle related to kidney-liver crosstalk.

Keywords: Neonates; Preterm Infants; Jaundice; Clinical and Laboratory Diagnostics; Acute Kidney Injury; Acute Liver Failure.

Introduction

Acute kidney injury (AKI) and acute liver failure (ALF)
are common and potentially dangerous complications in
newborns admitted to the anesthesiology and intensive
care unit. Literature reviews and meta-analyses have
shown large discrepancies in data on the occurrence of
these conditions, that could be associated with different
study group compositions and gestational ages as well as
various work streams of departments [1, 2].

Astudy by J. G. Jetton et al. [3] has reported a frequency
of AKI ranging from 18% in very low-birth-weight
neonates, 38% — with asphyxia, to 71% in those who
required extracorporeal membrane oxygenation. According
to a multicenter study conducted in 2017, the incidence of

AKI in newborns according to the neonatal modification
of the 2012 KDIGO criteria was 29.9% [4], while this
rate was significantly higher (57.5%) in preterm infants
with hemodynamically significant patent ductus arteriosus
(hsPDA). This is due to the fact that preterm infants with
hsPDA are considered the most vulnerable category since
ductal left-to-right blood shunting results in hypoperfusion
of organs, including the kidneys [5].

As for the present situation with regard to ALF, the
following can be mentioned. Although isolated studies have
reported incidence of 17/100,000 across all age groups,
there are no accurate estimates of ALF development in
newborns and children of other ages. The basis for the
diagnosis of ALF, according to the Pediatric Acute Liver
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Failure Study Group, is the presence of a liver-based
coagulopathy not corrected with vitamin K. The mortality
rate from ALF is as high as 55-70% [6, 7]. It should be
taken into account that the neonatal period is characterized
by substantial physiological changes associated with
the fetal hemoglobin replacement, making it difficult
to diagnose ALF. Concomitant kidney-liver diseases
determine survival rates and are tightly correlated with
the need for early intervention and treatment of identified
dysfunctions [8-10]. Several studies have shown AKI-
induced systemic low-grade inflammation. Inflammatory
cytokines released in AKI (IL-6, IL-17Aand tumor necrosis
factor-alpha (TNF-co)) promote oxidative stress, increased
hepatic vascular permeability and endothelial dysfunction,
which in turn causes immune cell migration initiating
inflammatory responses to liver cells and resulting in
apoptosis, fatty degeneration, and hepatocellular necrosis
[9, 11, 12].

The aim of the study. To analyze risk factors and
the incidence of liver damage in preterm newborns who
experienced acute kidney injury during the early neonatal
period.

Materials and methods. The study retrospectively
analyzed medical histories of 74 preterm newborns
who were admitted to the Anesthesiology and Neonatal
Intensive Care Unit with a mobile neonatal team from the
community enterprise «Regional Medical Center of Family
Health, DRC».

In the examinations of patients, a complex of general
clinical, biochemical, immunoenzymatic, instrumental
methods were used, as well as urine neutrophil gelatinase-
associated lipocalin (NGAL) biomarker was measured
(using the ELISA Kit reagent, 96), and a statistical analysis
was performed.

The distribution of patients was carried out depending
on the AKI development, that was diagnosed and stratified
by the severity based on the neonatal modification
of the 2012 KDIGO criteria [4]. AKI was diagnosed
according to the Pediatric Acute Liver Failure Study Group
recommendations: prothrombin time >20 seconds after
vitamin K administration or International Normalized Ratio
values >2 units) [6].

10,8
13,5

75,7

To attain the stated objectives, a set of statistical
research methods was used, namely, independent samples
were subjected to the Mann-Whitney and Kruskal-Wallis
tests, the Wilcoxon signed-rank test and the McNemar
index were used for dynamics assessment, the y2 test
and the Fisher’s exact test — for contingency tables, the
Spearman (rank) correlation was employed to assess
the degree of associations between variables. The study
results were statistically analyzed using the STATISTICA
6.1® software product (StatSoft Inc., serial number
AGAR909E415822FA).

The study was approved by the Biomedical Ethics
Committee of Dnipro State Medical University (DSMU).
Scientific research was carried out in compliance with
the provisions of GCP (1996), the Council of Europe
Convention on Human Rights and Biomedicine (dated
April 4,1997), the World Medical Association Declaration
of Helsinki on the Ethical Principles for Conducting
Scientific Research with Human Participation (1964-2008),
and the Order of the Ministry of Health of Ukraine No.
690 dated September 23, 2009 (as amended by the Order
of the Ministry of Health of Ukraine No. 523 dated July
12, 2012).

The work was supported by the research project of the
Department of Propaedeutics of Children’s Diseases and
Pediatrics No. 2 of DSMU: «Diagnosis and Treatment of
Kidney Injury in Children with Somatic Diseases». State
registration number: 0124U000052, project timeline:
2024-2027.

Results and discussion. All the children were admitted
to the department on the 1st day after birth. Gestational
age of the examinees was 32.6+1.93, the mean weight
was 2037.8+552.60 g. The sex ratio: males — 43 (58.1%),
females—31 (41.9%). It is interesting to note the significant
predominance of males in hsPDA group, as there were 28
males (70.0%) and 12 (30%) females, while in the group
with PDA or closed ductus arteriosus —8 (47.1%) and 7
(41.2%), respectively. No differences were found in Apgar
Scores assessed at the 1st and 5th minutes of life. None of
the infants was diagnosed with congenital liver diseases.

The nosological structure of the studied groups is
presented in Figure 1.

M respiratory distress
syndrome

M birth asphyxia

intrauterine infection

Fig. 1. Nosological structure of the studied groups, %.

HsPDA was detected in 40 infants, non-hsPDA —in
17, and 17 infants had closed their ductus by the time of
the examinations. Patent ductus arteriosus was considered
hemodynamically significant according to the following
criteria: large diameter of ductus arteriosus (>1.5 mm in
newborns weighing <1500 g, >1.4 mm/kg in newborns
weighing >1500 g); ductal left-to-right shunting and
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increasing, pulsatile flow pattern; left atrium-to-aortic root
ratio >1.4; high diastolic flow velocity in the pulmonary
artery >0.2 m/s; retrograde diastolic blood flow in
descending aorta in the post-ductal descending aorta;
regional circulatory disturbances[13].

AKI was diagnosed in 27 (36.5%) of 74 examined
infants on the 3 day of life, predominantly in those with
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hsPDA. Among these children, AKI occurred in 52.5%
of cases, which was 2.2 times more often than that in
children with non-hsPDA (p<0.05) and 4.4 times more
frequently as compared to infants with a closed ductus
arteriosus (p<0.007). So, according to the study, the
presence of hsPDA was a predictor of AKI development.
An association between the PDA diameter and the serum
creatinine level has been found. AKI stage II-111 has been
shown to prevail in the case of a PDA diameter of more
than 2 mm [5].

Nk
90 79,3
80
70
60 44,5
50
40

30 22,5
20 10,6

10

3 day 5 day

7 day

Additional analyses have revealed ALF manifestations
in most infants with AKI, more commonly seen on day
5. The clinical features of ALF have been identified in
79.3% of children with AKI, 3 times more often (p<0.05)
in its severe course and 4.2 times more often than in those
without AKI signs (p<0.05) (Figure 2).

The dynamics of symptom onset has testified that
kidney injury was primary. This makes total sense, since
patients with manifestations of congenital hepatitis were
excluded from the study.

84,6 n*

73,1

m AKI-
m AKI+

19,7

AKI+
AKI-

10 day

Fig. 2. The occurrence of ALF in the examined infants regarding the presence of AKI, %.

Note: * — statistically significant differences compared to the presence of AKI. Differences between independent samples
were tested using the Kruskal-Wallis and Mann-Whitney criteria. * — significant differences from the values on
the 1st day; (p<0.05) values from the Wilcoxon signed-rank test.

What we have found to be interesting were the results
obtained from the correlation analysis. Serum creatinine
levels on the 3" and 10" days were directly corelated with
the ALF development (p=0.496, p<0.05 and p=0.456,
p<0.05, respectively), and worsening severity of AKI by
3.4 times (p<0.05) was associated with the ALF presence.

An increase in serum bilirubin levels to concentrations
requiring phototherapy was directly correlated with the
AKI development (p=0.544, p<0.05). Since preterm infants
with comorbidities develop complications at lower serum
bilirubin levels, there is no hyperbilirubinemia value that
would be deemed non-toxic. A liver damage, irrespective of
etiology, reduces the number of hepatocytes and can impair
the uptake of indirect bilirubin from blood plasma and
decrease transport and clearance of direct bilirubin through
the bile ducts, as well as causes a decrease in albumin
synthesis [14-16]. Therefore, these infants experienced
a prolongation of neonatal jaundice for an average of 1.3+0.2
weeks. This condition required additional control of serum
bilirubin levels to prevent bilirubin encephalopathy, that is
characterized by a delayed development of physiological
reflexes (more than 3 weeks by postconceptual age).

In fact, glucose metabolism is maintained by the
state of the liver and kidneys, since gluconeogenesis
occurs mainly in the liver and partially in the renal
cortex. The gluconeogenic principal regulatory enzymes
of renal gluconeogenesis are expressed in the proximal
tubular epithelial cells, while the enzymes responsible for
glycolysis are mainly functioning in the distal tubular cells
[10]. Hence, blood glucose levels and the need for correction
have been evaluated. It has been shown that episodes of
hypoglycemia and the need for additional correction were
directly correlated with the AKI severity and duration
(p=0.349, p<0.05 and p=0.556, p<0.05, respectively).
This has confirmed the data obtained by N. K. Rad et
al. regarding potentially abnormal glucose metabolism
in children with AKI. Researchers have also found that
thiamine (vitamin B1) reduced the rate of glycolysis and
increased lactate clearance and glucose production [10].
Thus, thiamine regulates cellular metabolism in proximal
renal tubular cells and reduces mortality in patients with
acute renal failure, which might be a subject of further
examinations in newborns. The findings obtained in this
study have revealed 78% of children with underlying risk
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for lactic acidosis. Such being the case, it is challenging to
differentiate lactic acidosis due to its multifactorial origin
and potential links to hypoxia or other causes. Therefore, in
patients with an unstable glucose profile and severe lactic
acidosis, a suspicion of the possible ALF occurrence and
appropriate diagnostics are deemed to be reasonable.

In relation to early diagnosis of AKI as well as the
crosstalk between the liver and kidney, papers focused
on specific biomarkers have been reviewed to identify
relevant critical indicators that facilitate early detection
and assessment of pathological conditions involving both
the kidneys and the liver [11, 17]. The diagnostic value of
urinary NGAL for the detection of AKI in preterm infants
has been found to be 229.7+94.82 (208.5; 176-297.3). At
a value of 249.0+113.27 (210; 185.5-302), infants had
threefold increased chances of developing AKI (p<0.05).
An increase in the urine NGAL level was an independent
prognostic factor for 28-day mortality.

The liver and kidneys are central organs to numerous
homeostatic functions and have close pathophysiological
interrelationships. The presence of liver injury significantly
increases the mortality and disability rate in patients with
any other conditions [8, 10], that has been confirmed by our
study. All 6 children with urinary NGAL levels above 250
pg/L who developed severe AKI and ALF manifestations
(marked coagulopathy, impaired synthetic and metabolic
liver functions) and hsPDA, unfortunately, died in the
neonatal period.

A vicious circle is triggered by interrelations between
kidney-induced liver injury and liver-induced kidney
disease. The following factors are conducive to crosstalk
between the liver and kidneys: ischemia, reperfusion,
release of pro-inflammatory cytokines, metabolic acidosis,
oxidative stress and altered enzyme activity [16, 18, 19].

The analysis of the perinatal history of the examined
preterm neonates has shown a statistically significant
association between AKI and ALF in those children whose
mothers had a history of kidney disease (p<0.009), foci of
chronic infection (p<0.005), chorioamnionitis (p<0.009),
early gestosis (p<0.03), and threatened miscarriage
(p<0.04). Similar data have been obtained from the analysis
of infants with ALF, but the greatest associations have

References:

been shown with chorioamnionitis (p<0.007) and early
gestosis (p<0.04).

Furthermore, these children were at high risk of
developing necrotizing enterocolitis (p<0.007) and
intraventricular hemorrhage (p<0.005) in later life.
Perhaps this is due to the molecular mechanisms of
interactions between remote organs in AKI, including
leukocyte activation and infiltration, inflammatory cytokine
influences and endothelial damage, accompanied by
oxidative stress and production of reactive oxygen species
[20, 21].

Thus, our data have confirmed the direct association
between renal hypoperfusion resulting from hsPDA
functioning and the AKI development with the vicious
circle induction generated by renal-induced liver damage
that significantly increased the mortality rate [8, 9, 20, 21].

Conclusions. Acute kidney injury has been detected
in 36.5% of all the examined preterm infants, 77.8% of
whom had hemodynamically significant patent ductus
arteriosus. Clinical manifestations of acute liver failure
have mostly been identified in 79.3% of infants with acute
kidney injury on the 5th day, that was 3 times more often
in its severe course and 4.2 times more often compared to
those without signs of acute kidney injury.

Understanding the impact of acute kidney injury on liver
functions in preterm infants may help address the issues
of early diagnosis, management, and prevention of acute
liver failure, as well as improve the outcomes of nursing
care for them. Appropriate follow-up by a nephrologist
and hepatologist along with the identification of early
pathological manifestations using biomarkers and medical
history analysis are essential to prevent complications
caused by the complex and potentially dangerous vicious
cycle related to the kidney-liver crosstalk.

The results obtained have presented the feasibility of
further studies.
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B3AEMO3B’'A30K 'OCTPOI'O YPAJKEHHSA HUPOK I IEUIHKHW B PAHHBOMY HEOHATAJIBHOMY
HNEPIOAI Y HEJOHOWEHUX HOBOHAPO/’)KEHUX

Obononcvka 0. 10., Bakynenko JI. 1.

JIHinpoBcbKUii 1epkaBHUI MeIMYHUI YHIBepCUTeT
(m. Tuinpo. Ykpaina)

Pesome.

TocTpe ypa:keHHSI HHPOK Ta rocTPa Me4iHKOBA HEOCTATHICTH € MOMIMPEHUMH i MOTeHUiIHO He0e3NeYHUMH YCKIATHEHHAMHU
Y HOBOHAPOIKEHHUX, Ki 3HAXOAATHCSA HA JiKyBaHHI y BinginenHi anecre3iosorii Ta inTtencuBHoi Tepamii. [TloTpedyroTs anamizy
JIaHi 11010 MIKiJJIMBOTO BIUIMBY TOCTPOIO ypa)KEHHsI HUPOK Ha (YHKIIIO MEYiHKU Ta PO3BUTOK IOCTPOI MEYiHKOBOT HEJOCTATHOCTI
y HE/IOHOIICHUX HOBOHAPOKEHUX, OCOOIMBO 3 TEMOIMHAMIYHO 3HAYYIOF0 BiIKPHTOIO apTepiaibHO0 IIPOTOKOIO.

Mera. AHani3 (pakTopiB pU3UKY Ta YAaCTOTH YPa)KCHHS MCYiHKH Yy HEJOHOLICHUX HOBOHAPO/DKCHHUX, SKI MaJId FOCTPE YPaKCHHS
HHUPOK Y PaHHbOMY HEOHATAJILHOMY MEPiofi.

Marepianu i MeTomu 10CHiIKeHH. Y X0/ JOCTIHDKEHHS POBEICHO PETPOCHICKTUBHUIN aHai3 icTOpiii XBOpoO 74 HETOHOMICHUX
HOBOHAPOKEHUX JIITeH, AKi mepeOyBasii Ha JIKYBaHHI Y BIUIIICHHI aHECTE310JI0TiT Ta iIHTEHCUBHOI Teparii /Ui HOBOHapOomKeHuX. /1o
00CTeKyBaHUX MAII€HTIB 3aCTOCOBAHO KOMILICKC 3aralbHOKIIIHIYHIX, 010XIMIYHUX, IMyHO(PEPMEHTHHX, IHCTPYMEHTAJILHIX METO/IIB,
a TaKOXK BH3HAYEHHS PiBHs GioMapkepy — Jiinokaiin-2, acouiiioBanoro 3 xenarnuasoro ueiirpodinis (Neutrophil gelatinase—associated
lipocalin—NGAL) B ceui, crarnunuii anaini3. [IpoBeieHuii pO3IMOIT XBOPUX 3AJICIKHO BiJl PO3BUTKY TOCTPOTO YPaKEHHS HUPOK, AiarHO-
CTHKA Ta CTpaTuQiKallis CTYNeHs TSHKKOCTI SIKOTO BUKOHYBAJIACh 3a KpuTepismu HeoHatanbHoI Monudikanii KDIGO. ['octpy nediHkoBy
HEIOCTATHICTh IarHOCTYBAIH 3riqHO 3 pekomenarieio Pediatric Acute Liver Failure Study Group: nporpom6inoBuii yac >20 cexyH[
micyst BBenenns Bitaminy K abo 3HaueHHst moka3unka MiKHApOIHOTO HOPMAaITi30BaHOTO criBBiqHomeH s >2 O1). HaykoBi 1ocimimKkeHHs
BUKOHaHI 3 orpuManusiM monokenb GCP (1996 pik), Konsenuii Pagu €Bpornu mpo npasa mroauau ta 6iomeauiuny (Bix 4 xsitast 1997
p.), Tenbeincepkoi aexnaparii BeecBiTHROT MeanuHOT acouianii Mpo eTUYHI NPUHIUIIN TPOBEICHHS HayKOBHX JOCII/DKCHb 32 Y4acTHO
monuan (1964-2008 pp.), Hakazy MO3 Yipairu Ne 690 Bix 23.09.2009 p. (i3 sminamu, Hakaz MO3 Vipainu Ne 523 Bix 12.07.2012 p.).
Craructryna 00poOKa pe3yibTaTiB MpoBeAeHa 3 BUKOPUCTaHHSIM mporpamuoro 3adesnedenust « STATISTICA» (StatSoft Inc., USA,
Version 10). ITopiBHSHHS KiTbKICHIX TOKA3HUKIB 3 HOPMAJILHUM PO3IMOILIOM [IPOBEICHO 3 BUKOPUCTAHHSM t-kpuTepito CThIONEHTa,
BIpOTiTHICTH BiIMIHHOCTEH BBaXkKasiacs CTaTHCTUYHO 3HavyIoro mpu p<0,05.

PesyabTarn. [octpe ypakeHHS HUPOK BUsBICHO Y 36,5% oOcTe)eHNX HEOHOUICHUX JiTel 3araiom i B 61,9% niteii 3 remonu-
HAaMIYHO 3HAYYIIOK BIJIKPUTOIO apTepiaibHOI HPOTOKOK. O3HAKU TOCTPOT MEYiHKOBOI HEAOCTATHOCTI HaifyacTille BUSBISUINCH Ha
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5 100y i ckiananu 79,3% niTeit 3 TOCTPUM ypakeHHsSIM HUPOK, BTpuyi 4acrime (p<0,05) npu ioro Tsbkkomy mepebiry i B 4,2 paszu
yacrile, HiX 3a AiTeil 6e3 03Hak roctporo ypaxeHts HUpok (p<0,05). I[Ipu kopessiiiiHoMy aHaii3i piBeHb KpeaTHHiHy KPOBi Ha 3-10
ta 10-y 100y npsiMo 3ajexaB BiZl pO3BUTKY rocTpoi nedinkoBoi HegocrarHocti (p=0,496, p<0,05 i p=0,456, p<0,05, BinnosiaHo). A po-
3BUTOK FOCTPOI MEYiHKOBOI HEJOCTATHOCTI ITi/ICHITFOBAB TSHKKICTh TOCTPOro ypaxkeHHst HUpoK B 3,4 pasu (p<0,05). ITixBuiieHHs piBHS
6inipy6iny 10 udp, sKi cBiquuIn npo notpedy $hoToTeparii, IPSIMO KOPEIFOBAIIO 3 PO3BUTKOM TOCTPOro ypaxeHHs HUpoK (p=0,544,
p<0,05). Enizonu rinoriikemii Ta morpeda B J01aTKOBIH ii KOPEKIii MPsIMO KOPEITIOBAJIHN 3 TSXKKICTIO TOCTPOT0 YpaKCHHsI HUPOK Ta Horo
tpuaictio (p=0,349, p<0,05 i p=0,556, p<0,05, BianosiaHO). Kpim TOro, IiTH Maiu TakoX CXHIBHICTH JI0 JIAKTAaTalua03y y 78%.
Jiarnoctryna 3natHicts NGAL ceui 1110710 TOCTPOro ypakeHHs] HUPOK y HEJOHOLICHUX AiTell ckiana 229,7+94,82 (208,5; 176-297,3).
ITpu konuentpauii NGAL B ceui, 110 nopisaioBana 249,0+113,27 (210; 185,5-302) mancH 1100 PO3BUTKY IOCTPOI MEYiHKOBOI HEJI0-
CTaTHOCTI y JiTelt 30imbiryBanuch y Tpu pasu (p<0,05). Iinsumenns pisast NGAL y ceui Oyiio He3alieKHHM IIPOrHOCTUYHUM (HaKTOpOM
28-nennoi cmeptHocTi. Bei 6 aiteit 3 piBaem NGAL ceui Bumie 250 MKr/i, Ha sajib, Ml TSDKKE TOCTPE YPaXKSHHS! HUPOK Ta O3HAKU
rOCTpOi IIe4iHKOBOT HEZIOCTAaTHOCTI 1 3arMHYIIN B HEOHATAIEHOMY TIepiofi. AHAI3 IIepUHATAIBHOTO aHaMHe3y 00CTEeKEHHIX HeJOHOIIIe-
HUX JiTell BUSIBUB CTaTUCTHYHO 3HATYIIHH 3B’S30K IIOJ0 TOCTPUM ypaXKEHHSIM HUPOK Ta TOCTPOIO TTIEUiHKOBOIO HEAOCTATHICTIO Y THX
JiTeH, MaTepi SIKUX MaJIM 3aXBOPIOBAHHS HUPOK B aHAMHE31, XpOHIYHI BOTHHINA 1H(PEKIii, XOpi0aMHIOHIT.

BucnoBku. ['ocTpe ypakeHHS HUPOK BHABIEHO y 36,5% 00cTe)eHIX HeOHOIICHHX JIiTel 3araioM 1y 61,9% aiteii 3 reMoqiHaMI4-
HO 3HAYYIIOI0 BiIKPUTOIO apTepiajbHOIO MPOTOKOI0. O3HAKU TOCTPOi MEUiHKOBOI HEOCTAaTHOCTI HalJacTille BUSBISUINCS HA 5 100y
i cxramanm 79,3% niteil 3 TOCTPUM ypa)keHHSIM HUPOK, 0 OyJI0 BTpHYI HacTime mpu Horo TshKKoMy nepe0iry i B 4,2 pasu gacrimie
B MOPIBHSHHI 3 JITEMHU 0€3 03HAK TOCTPOTO YPaKEHHSI HUPOK.

Po3ymiHHS BIUIMBY HHPKOBOI HEZOCTATHOCTI Ha (DYHKIIIIO METiHKK MOXeE JOTOMOTTH BUPIIIUTH TIPOOIEMH PaHHBOT TiarHOCTHKH,
YIIPaBIIiHHS Ta MPOQIIaKTHKH FOCTPOT IIediHKOBOT HerocTarHOCTi. HaexHe crioctepexeHHs: Hedpoiora Ta reMaTosiora, a TakoxX 1/1eH-
TH(IKAIS paHHIX IPOSIBIB ITATOJIOTTYHHUX CTAHIB 3a JOMOMOTOI0 OioMapKepiB € HEOOXITHUMH IS 3aII001raHHs YCKIIaHeHb, CIIPUIHHEHUX

CKJIaJTHUM 1 MOTCHIIHHO HeOE3MeYHNM OPOYHIM KOJIOM HHUPKOBO-TICUiHKOBOI B3aEMO/I1.
KurouoBi cj1oBa: noponaposikeni; HeIOHONIEHT HOBOHAPOIKEH; KOBTSHHILS; KIiHiKO-71a60paTopHa JiarHOCTHKA; TOCTPe ypa-

JKCHHSI HUPOK; rOCTpa Me4iHKOBa HeZ[OCTaTHiCTL.
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THE HEAT SHOCK PROTEIN 70-2 GENE
(RS1061581) ASSOCIATES WITH THE ACUTE

OTITIS MEDIUM IN CHILDREN
L. Sydorchuk, O. Sakovets

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

Acute otitis media (AOM) represents one of the most prevalent pediatric conditions worldwide. Affecting millions of children
/ adolescents each year, AOM constitutes a significant public health concern. Although the fundamental mechanisms underlying
AOM development are understood, the molecular and genetic aspects of its pathogenesis remain insufficiently explored.

The Aim of this study is to investigate the association between the HSP70-2 gene (rs1061581) A1267G polymorphism and
AOM in children, as well as to evaluate the inheritance patterns of the disease and the risks associated with the severity of AOM
in the studied cohort.

Materials and Methods. A prospective cohort study was conducted involving 95 children with AOM, aged 7 to 18 years. The
cohort comprised 34.74% (n=33) girls and 65.26% (n=62) boys. The study adhered to the principles of Good Clinical Practice
(GCP), Good Laboratory Practice (GLP), and biomedical ethics standards for scientific research involving human participants.
Informed consent was obtained from the parents or guardians of each child. Participants were stratified by age (7-11 years (n=81)
and 12-18 years (n=14)), AOM severity (severe —45.26% (n=43), non-severe — 54.74% (n=52)), and the nature of mucosal
inflammation (catarrhal — 52.63% (n=50), purulent —47.37% (n=45)). A control group of 50 healthy children was included,
consisting of 20 girls (40.0%) and 30 boys (60.0%). The groups were age-matched (p>0.05). The HSP70-2 (rs1061581) gene
polymorphism was analyzed using qualitative polymerase chain reaction. Risk assessment was performed using Risk Ratio, Odds
Ratio, and 95% Confidence Intervals.

Results. The mutation frequency of the heat shock protein gene HSP70-2 (rs1061581) in children with AOM from Northern
Bukovina was 35.79% (8.42% in homozygous state), which was 11.79% higher than in healthy children (y?>=4.20; p=0.04). The
distribution of HSP70-2 (rs1061581) genotypes in the studied cohort generally conformed to the Hardy-Weinberg equilibrium
(#?=1.36; p=0.243) and did not deviate in allele frequency from the average values observed in Caucasian populations
(PA=0.24-0.36; PG=0.64-0.76). Binary logistic regression analysis proved a significant probability of AOM development in
A-allele carriers’ children under both dominant and additive models (OR=2.01; 95%CI: 1.01-4.06; p=0.05 and OR=2.01;
95%Cl: 1.10-3.77; p=0.03), with the lowest out-of-sample Akaike prediction coefficients (AC=16.67 and 15.33).

Epidemiological analysis confirmed an almost twofold increased risk of AOM in children with A-allele of the HSP70-2
gene (rs1061581) (OR=1.76; OR 95%CI: 1.02-3.05; p=0.026), with the lowest chances in G-allele carriers, especially in the
homozygous state (OR=0.50; OR95%CI: 0.25-0.99; p=0.035). Furthermore, the risk of severe AOM increases more than 7 times
for purulent discharge from the ear at the age of 7-11 years (OR=7.29; OR 95%CI: 1.44-37.01; p=0.045) with low chances of
its development at the pubertal age (12-18 yo) (OR=0.14; OR 95%CI: 0.03-0.70; p=0.019).

Conclusions. The A-allele of the HSP70-2 gene (rs1061581) is associated with an almost twofold increase in AOM risk in
the studied pediatric cohort. The risk of severe AOM increases more than sevenfold in cases of purulent ear discharge among
children aged 7-11 years

Key words: Acute Otitis Media; HSP70-2 gene (rs1061581); Children; Heat Shock Protein; Risks; Inflammation; Disease severity

Introduction

Acute otitis media (AOM is one of the most common
pediatric conditions worldwide. Affecting millions of
children and adolescents annually, AOM represents
a significant public health burden [1; 2]. According to the
World Health Organization (WHO), AOM is a leading cause
of healthcare visits and antibiotic prescriptions in pediatric
populations [3; 4]. Approximately half of all antibacterial
drugs prescribed globally are for AOM treatment, despite
the fact that antibiotic therapy is not always warranted
[5]. AOM is characterized by inflammation of the mucous
membranes within the middle ear cavities, particularly
the tympanic cavity and the eardrum (ED) [6]. However,
the mechanisms underlying severe otitis media under
similar external conditions, influenced by individual
immunological, anamnestic, and microsocial factors, remain
inadequately understood. Furthermore, the role of genetic
predispositions in AOM development is poorly elucidated.

Among the diverse factors and mechanisms contributing
to nonspecific resistance and specific immune reactivity in
the context of AOM, heat shock proteins (HSPs) are of

particular interest. HSP synthesis represents a universal
cellular stress response, facilitating chaperone functions
(binding hydrophobic damaged peptide sites and their
repair), protein folding (maintaining the normal structure
of proteins inside the cell and preventing aggregation), and
participation in immunoregulatory processes, including
cytokine production [7-12]. HSPs also play a role in
immune adaptation by transporting antigenic peptides
from infected or tumor cells, thereby enabling immune
surveillance [13; 14]. HSPs are categorized into high
molecular weight (HSP100, 90, 70, 60, and 40 kDa)
and low molecular weight (HSP25 and 10 kDa). Among
these, constitutive HSP70c and inducible HSP70i are
distinguished, with the latter being produced in response to
external stressors. Inducible HSP70i proteins are encoded
by the genes HSP70-1 (OMIM:140550), HSP70-Hom
(OMIM:140559), and HSP70-2 (OMIM:603012) [15; 16].

Single nucleotide polymorphisms (SNPs) in the
HSP70 gene influence its transcriptional activity, leading
to altered protein function and subsequent modifications
in stress response mechanisms and other pathological
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conditions. The replacement of G (guanine) by A (adenine)
on chromosome 6 (6p21.33; chr6:31816809; GRCh38.pl14)
at position 1267 of the HSP70-2 gene (synonymous variant
HSPALA, 2KB upstream variant, where transcription
occurs earlier—HSPA1L and HSPA1B) leads to changes in
the level of HSP70-2 mRNA expression (rs1061581). This
alteration may increase susceptibility to inflammatory
diseases [16], coronary heart disease (CHD) [17], systemic
arterial hypertension [18], idiopathic pulmonary fibrosis
[19], lymphoblastic leukemia [20], pneumoconiosis [21],
multiple sclerosis inflammation [22], preeclampsia [23],
duodenal ulcer and gastric cancer [24], enhance oxidative
stress activity in diabetes mellitus [25], among other
conditions.

Despite extensive research into the etiology and clinical
progression of AOM, particularly in pediatric populations,
there is currently no evidence regarding the involvement
of HSP70 family genes in the pathogenesis of acute otitis
media. At the outset of this study, the genetic and molecular
aspects of AOM development, particularly in relation to the
immunological response of the macro organism, remained
unexplored. Consequently, we aimed to investigate the
genetic mechanisms underlying AOM formation, focusing
on the association with the HSP70-2 gene (rs1061581)
polymorphism and related risk factors.

The aim of the study is to evaluate the association
of the HSP70-2 gene (rs1061581) A1267G polymorphism
with AOM in children, as well as to assess the inheritance
patterns of the disease and the AOM severity risks in the
cohort.

Material and methods

Clinical material was collected at the Municipal Non-
profit Enterprise «Multidisciplinary Hospital of Intensive
Care» (Kitsman city) during 2023-2024. A total of 100
children with AOM participated in the prospective study.
Of these, 95 children aged 7 to 18 years met the screening
criteria, and their parents provided informed consent for
participation. These children underwent a comprehensive
evaluation, including anamnestic, clinical, laboratory, and
instrumental examinations. The study complied with the
Council of Europe Convention on Human Rights and Bio-
medicine principles, the basic provisions of GCP (1996),
and the World Medical Association Declaration of Hel-
sinki on the ethical principles of conducting scientific
medical research involving human subjects. The study
was approved by the Biomedical Ethics Commission of
the Bukovinian State Medical University (BSMU). The
clinical diagnosis of AOM and the AOM severity were es-
tablished on the basis of the National Unified Clinical Pro-
tocol for Primary, Secondary (Specialized) and Tertiary
(Highly Specialized) Medical Care «Acute Otitis Media»
approved by Order of the Ministry of Health of Ukraine
(MOH) No. 688 dated April 9, 2021, and the correspond-
ing Clinical Guidelines «Acute Otitis Media» (2021) [26;
27] and international recommendations on AOM [1; 6;

28]. When necessary, additional X-rays of the mastoid
processes, paranasal sinuses, and chest were performed
in two projections.
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Children were stratified by age: 7-11 years (n=81) and
12-18 years (n=14); by AOM severity (severe —45.26%
(n=43), non-severe — 54.74% (n=52)); by the nature
of mucosal inflammation (catarrhal — 52.63% (n=50),
purulent—47.37% (n=45)); by the condition of the eardrum
(pre-perforative — 81.05% (n=77), perforative — 18.95%
(n=18)); and by the allelic status of the HSP70-2 gene
(rs1061581). The cohort comprised 34.74% (n=33) girls
and 65.26% (n=62) boys. The control group included 50
healthy children matched by age and sex (girls/boys —
20/30), with no history of inflammatory diseases at any
site during the preceding six months. The groups were
comparable in terms of age (p>0.05).

Genotyping of the HSP70-2 gene was performed

using quantitative Polymerase Chain Reaction (qPCR).
The PCR products were separated by horizontal electro-
phoresis in agarose gel 3% stained with ethidium bromide
(4 pl) and visualized by UV transluminator (Nyxtechnic,
USA) using Vitran® computed-based program in the pres-
ence of a molecular mass ladder (100-1000 bp). The ampl-
icon lengths were as follows: GG-genotype — 936 and 181
bp, AG-genotype — 1117, 936 and 181 bp, and AA-geno-
type — 1117 base pair (bp).

Statistical analysis was conducted using Statistica
7.0 (StatSoft Inc, USA) software and Excel® 2016™.
Qualitative data (categorical variables) were analyzed
using odds ratio (OR) with a 95% confidence interval
(CI), employing the chi-square test (y?) (df=1) (for
frequencies less than 5, Fisher’s exact test was applied)
and a multivariate logistic regression model. P values <0.05
were considered statistically significant.

The study was conducted as part of the comprehensive
research project of the Family Medicine Department of
BSMU, titled «Improvement of Diagnosis and Prediction
of Hypertensive-Mediated Target Organ Damage and
Symptom Control in Comorbid Pathology Considering
Clinical-Metabolic and Molecular-Genetic Predictors»
(State Registration Number 0124U002524, implementation
period: 01.01.2024-31.12.2028).

Results and Discussion

The codominant model of AOM revealed no statistically
significant differences in the overall distribution of
relative frequencies of the HSP70-2 gene polymorphism
(rs1061581) A1267G genotypes (Table 1) between patients
and the control group (¥?=5.17; p=0.075). However, the
GG genotype and G-allele were relatively more often
registered in practically healthy individuals compared to
children with AOM — by 17.16% (x?=3.94; p=0.047) and
11.79% (x?=4.20; p=0.04), respectively. The wild-type of
the HSP70-2 gene (rs1061581) dominated in both groups,
being 3.17 and 1.79 times more frequent (p<0.001). The
mutant A-allele was more prevalent in the AOM patient
group compared to healthy individuals by 11.79% (p<0.05).

The genotypes distribution of the HSP70-2 gene
(rs1061581) 1267G>A polymorphism in the studied cohort
generally conformed to the Hardy-Weinberg equilibrium
(x?=1.36; p=0.243) with a slight excess of heterozygosity
observed across all groups (F=-0.21-/-0.18/; p>0.05).
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Tablel

Genotypes and alleles Distribution of the Heat Shock Protein gene HSP70-2 (rs1061581) A1267G polymorphism
in the examined population

Genotypes and alleles, n (%) Patients, n=95 (%) Control, n=50 (%) %2 p
HSP70-2 AA 8 (8.42) 1(2.0) <1.0 0.164
(A1267G), n (%) AG 52 (54.74) 22 (44.0) 151 0.219
GG 35 (36.84) 27 (54.0) 3.94 0.047
x5P %%=5,17; p=0,075 - -
HSP70-2 G-allele 122 (64.21) 76 (76.0) 4.20 0.04
(A1267G), n (%) A-allele 68 (35.79) 24 (24.0) ' '

Univariate analysis of risk models for the AOM
development in the studied population, based on the A1267G
polymorphism of the HSP70-2 gene (dominant, recessive,
super-dominant and additive), is presented in Table 2.
The dominant and additive models are reliable, the latter
constructed using the Cochran-Armitage test for linear
trends, according to which the AOM risk increases twofold in

the presence of the mutant A-allele in the patient’s genotype
(OR=2.01; OR 95%Cl: 1.01-4.06; p=0.05 and OR=2.01; OR
95%CI: 1.10-3.77; p=0.03), Akaike criterion (AC) 16.67 and
15.33, respectively. The most effective model in the studied
population is the model with the lowest AC- this is an
additive model in our case (AC=15.33), which determines the
genetic predisposition to AOM in the surveyed population.

Table 2

Inheritance models of susceptibility to otitis mediain children depending on the HSP70-2 gene polymorphism
(rs1061581)

Genotypes | Patients,n=95 (%) |  Control, n=50 (%) | OR [95% ClI] | p | AcC
Dominant model, df=1
AG +AA 60 (63.16) 23 (46.0) 2.01 [1.01-4.06]
GG 35 (36.84) 27 (54.0) 1.00 0.05 16.67
Recessive model, df=1
AA 8 (8.42) 1(2.0) 4.51 [0.79-84.83]
GG +AG 87 (91.58) 49 (98.0) 1.0 0.16 17.83
Super-dominant model, df=2
AG 52 (54.74) 22 (44.0) 1.54 [0.77-3.09]
.22 19.08
GG + AA 43 (45.26) 28 (56.0) 1.0 0 9.0
Additive model (Cochran-Armitage test for linear trends), df=1
GG 35 (36.84) 27 (54.0) 1.0
2AA + AG 68 (71.58) 24 (48.0) 2.01[1.10-3.77] 0.03 1533

Note. AC — Akaike coefficient; OR — Odds Ratio; Cl-Confidence Interval; df — degrees of freedom.

The risk of AOM developing in the examined
population considering the allelic status of the HSP70-2
gene (rs1061581), is presented in Table 3. The risk of
AOM development in A-allele carriers increases nearly

twofold (OR=1.76; OR 95%ClI: 1.02-3.05; p=0.026) with
the lowest the lowest risk observed in patients carrying
the G-allele, especially in the homozygous state (GG-
genotype) (OR=0.50; OR95%CI:0.25-0.99; p=0.035).

Table 3

Polymorphic variants of the HSP70-2 gene (rs1061581) as risk factors for acute otitis media in the population

Potential risk factors OR OR 95% CI RR RR 95% CI p
AA-genotype (hypothetically) 451 0.55-37.10 4.21 0.54-32.72 0.119
GG-genotype 0.50 0.25-0.99 0.68 0.47-0.98 0.035
AG-genotype 1.54 0.77-3.07 1.24 0.87-1.79 0.146
A-allele 1.76 1.02-3.05 1.18 1.02-1.38 0.026
G-allele 0.57 0.33-0.68 0.84 0.73-0.98

Note. RR — Risk Ratio; OR — Odds Ratio; Cl-Confidence Interval; P — significance of differences.

The frequency of catarrhal AOM in children dominated
in non-severe cases of the disease by 47.59%, especially
at the age of 7-11 years, but in general, no significant
differences were found (Fig. 1). At the same time, the
purulent nature of ear discharge prevailed in severe AOM
in prepubertal age children 7-11 years old (p=0.045).

Epidemiological analysis confirmed a probability
increase of severe AOM more than 7 times for purulent
discharge from the ear at the age of 7-11 years (OR=7.29;
OR 95%CI: 1.44-37.01; p=0.045) with low chances of
its development at the age of >12 years (OR=0.14; OR
95%Cl: 0.03-0.70; p=0.019) (Fig. 2).
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Figure 1. Severity of the Acute Otitis Media (AOM) in children and type of inflammatory process
depending on age.
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Figure 2. Predictors of severe acute otitis media (AOM) in children depending
on the ear discharge and age.

Heat shock proteins, as molecular chaperone and
proinflammatory stress marker, play relevant roles in
the pathogenesis of inflammatory diseases. In research
of Asea A. et al [29] HSP70 exhibits a high binding
affinity for the plasma membrane, triggering a rapid
intracellular calcium flux and activating nuclear factor-
kappaB (NF-kB). This activation leads to the upregulation
of pro-inflammatory cytokines, including interleukin
(IL)-1beta, IL-6, and tumor necrosis factor (TNF)-
alpha in human monocytes. Notably, exogenous HSP70
initiates two distinct signal transduction pathways: one
dependent on CD14 and intracellular calcium, promoting
the production of IL-1p, IL-6, and TNF- o, while the other
bypasses CD14 but depends on intracellular calcium,
enhancing TNF- o production without affecting IL-1p or
IL-6. These results highlight the role of CD14 as a co-
receptor in HSP70-mediated signaling and reveal an
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additional extracellular regulatory function of HSP70 in
monocytes, functioning both as a molecular chaperone and
as a cytokine [29].

Muralidharan S et al. [30] suggested that cellular
stress proteins — HSP70 and Heat Shock Transcription
Factor proteinl (HSF1), play a key role in alcohol-induced
inhibition of the TLR4/MyD88 signaling pathway. Their
study demonstrated that alcohol exposure elevates HSF1
mRNA levels and its DNA-binding activity in human
monocytes and murine macrophages. Additionally, alcohol
upregulates the expression of the HSF1 target gene,
HSP70, at both mRNA and protein levels in monocytes.
Pre-exposure to moderate alcohol in vitro was shown
to diminish lipopolysaccharide (LPS)-induced NF-xB
promoter activity and the production of pro-inflammatory
cytokines (TNF-a, IL-1p and IL-6), indicating a state of
endotoxin tolerance. At later stages, HSP70 associates with
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the NF-kB p50 subunit, further inhibiting NF-«xB activity.
Overexpression of HSP70 alone was sufficient to block
LPS-induced NF-xB promoter activation, highlighting
its role in alcohol-induced immunosuppression. These
findings indicate that the alcohol-driven activation of
HSF1 and subsequent induction of HSP70 are critical
for the suppression of TLR4-MyD88 signaling and the
development of alcohol-induced endotoxin tolerance [30].

In another study examining the mechanisms of
Multiple Sclerosis (MS) lesion pathogenesis [22], two
key neuroprotective functions of HSP70 were identified:
first, as molecular chaperones, they assist in the proper
folding of proteins and prevent their aggregation; second,
they activate anti-apoptotic pathways, contributing
to cell survival. Additionally, HSP70 facilitates the
ubiquitination and degradation of misfolded proteins,
ensuring proteostasis. Notably, HSP70 also exhibits
cytokine-like activity by initiating pro-inflammatory
signaling cascades in monocytes, leading to the increased
expression of cytokines such as IL-1B, IL-6, and TNFa
[29]. This dual role of HSP70 highlights its significance in
both neuroprotection and immune modulation [22].

In our research we demonstrated that A-allele of
HSP70-2 gene (rs1061581) is associated with AOM
development and AOM severity. Consequently, we
hypothesize that HSP70 in AOM condition may mediate
an inhibition of TLR4-MyD88 signaling, initiating four
distinct signal transduction pathways: one dependent on
CD14 and intracellular calcium, promoting the production
of IL-1B, IL-6, and TNF- o; another bypasses CD14
but depends on intracellular calcium, enhancing TNF-a
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production; thirdly, HSP70, as chaperones, assist in the
proteins folding and prevent protein aggregation while
facilitating the degradation of misfolded proteins; fourthly,
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the significant probability of AOM development in A-al-
lele carriers’ children under the dominant and additive
models (95%Cl: 1.01-4.06; p=0.05 and 95%Cl: 1.10-3.77;
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1.02-3.05; p=0.026). Furthermore, the risk of severe AOM
increases more than sevenfold in cases of purulent ear
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95%Cl: 1.44-37.01; p=0.045).

Prospects for further research include studying
the transcriptional activity of the HSP70-2 gene
(rs1061581) and molecular, anamnestic, and microsocial
risk factors for AOM in children.
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I'EH BUIKA TEILIOBOT'O LIOKY 70-2 (RS1061581) ACOLIIIO€ 3 PO3BUTKOM I'OCTPUX
CEPEJIHIX OTHUTIB Y JITEN

JI. II. Cuoopuyk, O. I1. Caxoseuyn

BykoBHHCHKHIi Aep:kaBHMIT MeTUYHUIT YHIBepcUTET
(m. YepuiBui, Ykpaiua)

Pesrome.

Tocrpwii cepeniii orut (I'CO) € OHUM i3 HARMOIIMPEHIINX AUTIYMX 3aXBOPIOBAHB y CBiTi. Bpaxkarouu MinbioHH JiTei/miuniTKiB
mopoky, 'CO cTBoproe cepito3ny npobieMy [Jist 0OXOpOHH 310poB’si. Hezpaxkaroun Ha Te, 1110 0CHOBHI MexaHi3mu po3Butky ['CO Bifomi,
MOJICKYJISIPHI Ta TeHETHYHI 0COOIMBOCTI MAaTOreHe3y 3aXBOPIOBAHHSI ITOTPEOYIOTH BUBUCHHSI.

Mera jgocainxkenus. Beranosutu ponb A1267G nonimopdizmy rena HSP70-2 (rs1061581) y possutky I'CO y miteid, a Takox
OLIIHUTH MOJIEJIi yCIa[KyBaHHs 3aXBOPIOBaHH Ta pU3nKH TspkKocTi nepebiry 'CO B koropri.
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Marepias Ta MeTOAH. Y TIPOCIIEKTUBHOMY KOTOPTHOMY JOCTiKEHHI B3sutH ydacTs 95 miteit i3 'CO Bikom Bix 7 1o 18 poxkis. Cepen
obcrexenux aireit 6yno 34,74% (n=33) nipuarok Ta 65,26% (N=62) xyomunkis. J{ociiaKeHHs MPOBOIHIIH i3 JOTPHUMAHHSIM yCiX BHMOT
GCP, GLP, 6iomMetnaHOT €THKH MI0J0 HAyKOBUX MEIMYHMX JOCITIPKEHB 33 y4acTIo JroanHH. [HdopMoBaHy 3rofy Ha ydacTs y TOCHTi-
JKEHHI MiAnucan 6aTbKi KOXKHOT JUTHHH. YYaCHUKIB po3noainuin 3a BikoM (7-11 poxkie (n=81) ta 12-18 pokis (N=14)); TsHKKiCTIO
I'CO (tsoxxuii — 45,26% (n=43), Hetsoxkuii — 54,74% (n=52)), Buiom 3amaieHHs CiIM30BUX 000J0HOK (karapaibHuii —52,63% (n=50),
rHiliHui - 47,37% (n=). 45)). KoutponeHy rpymy cknanu 50 npakruaso 3n0posux giteit: 20 nisuarok (40,0%) i 30 xmomuukis (60,0%).
3a BikoM rpynu He BiapizHsumucs (P>0,05). IToximopdism rena HSP70-2 (rs1061581) nociimkeHo METOI0M SIKICHOT TosTiMepa3Hol JiaH-
1roroBoi peaxkiiii. Pusuk onixroBaiu 3a BigHomeHHsM pusuky (RR) i mancis (OR) i3 95% nosipunm intepsasom (Cl).

PesynbraTn. Myratis resa 6iika terioBoro moky HSP70-2 (rs1061581) y aiteii-memkaniis IliBaiunoi BykoBunu i3 I'CO 3ycrpi-
qaeThes i3 gactororo 35,79% (8,42% y roMmo3uroTHOMy craHi), o Ha 11,79% wacrinre, HiX y TIpakTHIHO 3710poBHX miteit (y°=4,20;
p=0,04). Posnoxin rerorunis 1267G>A nonimopdizmy rena HSP70-2 (rs1061581) y koropti 06CTe:KEHHX 3arajioM BiIOBi1a€ 3aKOHY
nonyssiiaoi pisaosaru Hardy-Weinberg (y?=1,36; p=0,243) i 3a yacToToro aseneil He BiApi3HIAETHCS Bijl CEPEIHBOTO MOKAZHUKA JUIS
espornieoinux nomynsii (P,=0,24-0,36; P.=0,64-0,76). binapua orictuuna perpecist BcraHoBmI1a iMoBipHicTh possutky ['CO y jtiteii-
HOCIIB A-ajiesist B paMKax JoMiHaHTHOI Ta aautuBHOI mojeneit (OR=2,01; 95%Cl: 1,01-4,06; p=0,05 ta OR=2,01; 95%Cl: 1,10-3,77;
p=0,03) i3 HaitHmKuMM KoedilieHToM mo3aBubipkoBoro nependadenHs Axaiike (KA=16,67 i 15,33).

Enizemionoriynuii anasi3 miareepans 30inbieHHs pusuky nosisu I'CO y nireii-HociiB A-anens rera HSP70-2 (rs1061581) maiike
yagidi (OR=1,76; OR 95%Cl: 1,02-3,05; p=0,026) 3a Haiinmx4nx mraHcis y BaacHukiB G-ajess, 0COOIMBO Y TOMO3UTOTHOMY CTaHi
(OR=0,50; OR95%CI: 0,25-0,99; p=0,035). Oxpim Toro, iiMmoBipHicTh TsDKKOr0o I'CO 3pocTae y noHas 7 pa3iB 3a THIHHUX BHAICHS i3
Byxa y Bini 7-11 pokie (OR=7,29; OR 95%CI: 1,44-37,01; p=0,045) i3 HH3bKHMH [IAHCAMH Ha HOTO PO3BHTOK B MyOepTaTHOMY Billi
(12-18 pokiB) (OR=0,14; OR 95%CI: 0,03-0,70; p=0,019).

BucHoBku. A-anens rena HSP70-2 (rs1061581) 36inbirye pusik I'CO maibke yrBiui B 00cTexeHii KOropri aireif. Pu3nk Baxkoro
nepe6iry I'CO 3pocrae 6inbmr HiX y 7 pa3iB 3a THIHHUX BUALIEHD i3 Byxa y Bini 7-11 poxkis.

Kurouosi ciioBa: rocrpuii cepenniii otut; rer HSP70-2 (rs1061581); mitu; GijIOK TEIIOBOTO IOKY; PU3UKHU; 3ala€HHST; TSK-
KIiCTb 3aXBOPIOBaHHS.
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Pesztome.

Tinonioanvhuil Cunyc 3aauuaemscs akmyaibhoio npobremoio Xipypeii uepes sucoky uacmomy peyuousis (13,3-95,2%),
nicnsionepayiini yexaaonenns (4,2-25,0%) i mpusanuti mepmin aixysanns (30-70 ouig). Biocymuicms counoi 3azanohonpuitnamoi
MAKMUKU AiKY8aAHHS 00YMOGIIOE HeOOXIOHICIb NOUWLYKY ONMUMATbHUX XIPYp2iunux memooie. OOHUM i3 NepCneKmugHUX nioxooie
€ WIKIPHO-NIOWIKIPHO-(acyianbHa nIacmuka 3 BUKOPUCIAHHAM POMayitino2o 1ockymy. L{a memoouxa cnpuse miHimizayii Hamsey
MKAHUK | Nepepo3no0iLy M’ AKUX MKAHUH Y OLISIHYI KPUICOBO-KYNPUKOBOT CKIAOKU.

Mema 0ocniorncenns. Cmeopumu mamemamuiny Mooens 00IPYHMYSaHHs Gopmu ma napamempis OnepamusHo2o 00Cmyny
npU AKYEAHHE NITOHIOAILHOT X80POOU MEMOOOM WKIPHO-NIOWKIPHO-PACYIANbHA NIACMUKU 3 NPOSPAMHUM DIUEHHSIM.

Mamepianu ma memoou. Ilpoananizosaro 50 6unaokie ninoHioarbHo2o cunycy y oimeil, aKi 3HAX0OUIUCH HA CMAYIOHAPHOMY
aikysanni y Komynanonomy nexomepyitinomy nionpuemcemsi «Micoxka oumsua kainiuna aikapus» m. Yepnisyi, 3a nepioo
2020-2023 pp., sixom 6io 15 oo 18 poxis. [layicnmu Oynu nodineni Ha 08i epynu: epyna I — oimu npooneposami KiacuyHum
memooom (8udanenis niOHIOANbHO20 CUHYCY 3 RIOWUSAHHAM KPAI8 panu 00 Kpuicoso-kynpukosoi ¢gacyii) (N-35) ma epyna 11—
8MPYUAHHS MEMOOOM WKIPHO-(DACYIaNbHOI NIACMUKY 3 6UKOPUCIIAHHAM 81ACHOI mamemamuunol mooeni (N-15). Ananizyeanu
MEPMIHU 3a20€HHS, IHMEHCUBHICMb 6016068020 CUHOPOMY (3a i3YAILHOIO AHALO206010 UIKAILOIO), MPUBATICHb ONEPAMUBHO20
8MPYUAHHS, MPUBATICIb 20CNIMANI3aAYil, HASABHICMb YCKIAOHEHD.

Pezynomamu. Po3pobnena mamemamuina Mooens IPYHMYyEMbCs Ha 2eOMEMPUYHOMY aHanizi ma onmumizayii popmu pospizy
O MIHIMIZayii naowi eUCiuer s npu 30epedcenti a0eK8amuo20 NOKPUMMms NAmMoL0IUHUX HOpUYesux omeopie. Bukopucmarno
Memoo noHyo006U ONMUMATLHO2O OeNbIMON0IOH020 YOMUPUKYIMHUKA 3aMicmb mpaduyitino2o pomba. Bpaxosarno npocmopose
PO3MALY8AHHA NAMONOSTUHUX XOOI8 MA MONCIUBICIE POMAYINIHO20 3aKpumms oeghexkny. Onmumizosano posmauty8aHHs 0CHOBHO20
PO3PI3Y 015 MIHIMI3AYTT HAMA2Y MKAHUH, WO 3MEHULYE PUSUK NICIAONEPAYIUHUX YCKAAOHEeHb. [nmencusnicmy 600 Ha neputy 006y
v epyni I Oyna 6inbuu Hide YOBIUI HUNCHOIO, HIDIC 8 2PYNI KIACUYHO20 MIKY8aHHs. Ha dpyey ma mpemio 006y inmencugHicms 6010 6yna
matioce na T10% menworo y epyni wKipHo-niowKipHo-gacyianbhol niacmuxu nopiensno 3 epynoto I1. Tpusanicms cocnimanizayii
V epynu WKIpHo-niowKipHo-gacyianeroi niacmuxu 6yna na 17% xopomuworo, Higie 6 epyni 11, mpusanicme 60110 Oyna HUHICH00 HA
40% a kinbricms yexknaonens oyna Huxcuoio 6 3,75 pasu. Yac saxcuenenns 6ye empuui Huxcuum y epyni 1.

Bucnogxu. 3a po3podienoro mooennio npocmopogozo 00IpyHmysants Gopmu ma napamempie onepamueHo2o 00CHyny
npU RIOHIOATLHOMY CUHYCI NOKA3AHO OOYIIbHICTIb BUKOPUCIAHHSL QelbmMONOOIOHUX PO3PIZIE8, NAPAMEMPU SKUX SUSHALAIOMbCS
PO3MAULYBAHHAM 308HIUHIX OMBOPIE HOPUYEBUX X00I68 NO BIOHOUWEHHIO 00 MINCCIOHUUHOI ckaadku. Konmyp onepayiiinoi panu
3 4IMKO GU3HAYEHUMU 2eOMEMPUYHUMU NAPAMEMPAMU PO3PAX0BAH020 00’ €KMY A0360J18€ BUKOHYBAMU HATOLTbUL ONMUMI306AHI
NAACMUYHI ONEpamueHi 6MpyYants npu 6UOAIeHHI NIIOHIOANIbHOI Kicmu, Wo NOKPAWYe AKicmo ma HaciioKu aiKy8anHs. /lanuil
cnocib 0o36onse smenwumu inmencusuicms Ha 10% ma mpusanicme 6omo na 40% y dimeii 6 nicisonepayitinomy nepiooi. Ipu
3ACMOCYBAHHI Yb020 CNOCOOY KINbKICMb YCKIAOHEHb 3HUMNCYEMbCA 6 3,15 paszu, a mpusanicms 20cnimanizayii Ckopouyemocs
na 17%. Taxoowc 6in CKOPOUYE UAC 3AHCUBTICHHSL PAHU 8MPUYL, WO 0036015€ PEKOMEHOY8AMU WKIPHO-NIOWKIPHO-(DACYIANbHY
NIACIMUKY 3 PO3PAXYHKAMU 3a OONOMO2010 MAMEMAMUYHOT MOOeNi AK Memoo 8UOOPY Npu NiKYEAHHA NIIOHIOATLHO2O CUHYCY.

Knrwuoesi cnoea: ninonioansnuii cunyc; wkipno-niowkipno gacyiansna niacmuxa; oimu.

BeTtyn

AKTyaJbHICTh XipypriuHOrO JIiKyBaHHS MiJOHIaJb-
noro cunycy (I1C) na cyuacHoMy etarti 00yMOBJIEHA BijI-
CYTHICTIO 3arajbHONPHUAHATOT TAKTUKH, IO MiATBEPIKY-
€ThCSI BUCOKMM PIBHEM MiCisoNepaiiHiuX yCKIa HEHb
(4,2-25,0%), TpuBanum TepminoM sikyBauHs (30-70 qHiB),
BHCOKOI0 yacToToro peuuansiB (13,3-95,2%) Ta misHim
3BEPHEHHSM MAIIIEHTIB 32 MEIMYHOKO JIOTTOMOTOH0 (Ha CTa-
Jii railiHOTO 3ananenus). [1-5]

Howminytoua teopis erionorii [1C y aursgomy Bimi —
BPOJDKEHE IMOXOPKCHHS, 10 3yMOBJIFO€ HCOOXITHICTh PajIH-
KaJIbHOTO BUJIAJICHHS BCIX €JIEMEHTIB YTBOPEHHS B MEXax
37I0pPOBUX TKaHUH. [6]

CywuacHi xipypriuni Meroau JikyBanHs [1C nmoBuHHI
BIAIIOBiaTH BUMOraM MiHIMaJbHOT IHBa3UBHOCTI Ta a1~
JIMBOTO BiTHOIIEHHS /10 TKaHUH. L{i MeToau MaroTh 3a6e3-
TeYyBaTy He TUIBKW YCYHEHHS! IPUYHMHH 3aXBOPIOBAHHS,
a TakoXX MPO(IIAKTHKY HOT0 PelUANBY.
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OnHUM 13 3aITPOIIOHOBAHUX CHOTOJIHI METO/IB Olepa-
tuBHOTO JiikyBaHHs [1C € mkipHO-niamkipHo dacmiaipHa
mwiactuka (LUITIPIT), sxka nepenbdadae BUKOPUCTAHHS PO-
TaliiHOTO KJamNTs, o 3a0e31euye 3MEHIICHHS HATATy
TicJIIoNepaiifHol paHy Ta MIiCIEBUI TUIACTUYHUM repe-
PO3MOIT M’ IKHX TKaHUH B AUISHII KPHYKOBO-KYIIPHUKOBOT
cknanku [7-11].

3aJ1eXHO BiJ] IIOIIMPEHOCT] MAaTOJIOTYHUX XOJIB, 0CO-
OJIMBO HAsIBHOCTI BTOPMHHUX Ta TPETUHHHUX HOPHIEBUX
OTBOPIB Ta IX MPOCTOPOBOTO BiHOLIEHHS OJIMH JI0 OJHOTO
METOJ] MOYKE BUKJIMKATH HEOOX1THICTB JTy’Ke IMPOKOT0 BUCI-
YEHH! TKaHWH, 1100 BUJIAJINTHU YCi ATOJIOTT4HI €JIEMEHTH 3a-
JUIsl YHUKHEHHs! peruauBy. LI MeTonka nependadae cume-
TPUYHE HAHECEHHS pPOMOOIIONIOHOT PO3MITKH, SIKA 3aXOILTIOE
ycl OTBOPH B MeKax 3/I0pPOBHX TKAHWH Ta BUJIAJICHHS TKaHUH
3TiJHO 3 HEIO &K JI0 KPHYKOBO-KYTIPUKOBOI CKiaiku. Hacryr-
HUH eTart — GpopMyBaHHs LIKipHO-ITIAIKIpHO-(hacIiaibHOro
kiants (LUTIOK) s 3akputts aedekTy.
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Jlo HesoiKiB TAKOTO METOY BIHOCSITHCS: BEITHMKHH
00’eM BUIaJ€HUX TKAHMH, 1110 HE BiJOBIIa€ KOHIIEMIIIT Mi-
HiIHBa3MBHOCTI, ()OPMYBaHHSI OCHOBHOT'O PO3pi3y Ta po3Mip
KJIaITs 3JISKUTD BiJl pO3TAIlyBaHHs NEPBUHHNX Ta BTOPUH-
HUX HOPHUIIEBUX OTBOPiB. CKII[HICTh PO3PAXyBAHHS MEX
OCHOBHOTO PO3pi3y Ta KIIAMNTs, 1[I0 MOXXE TPU3BOANTH 10
Ha/UTMIIIKOBOTO HATSTY TKAHHUH Ta OB’ I3aHUX 3 MM YCKJIa/I-
HEHb, TaKHX SIK: HETPUMAaHHS MIBIB, HEKPO3 KpaiB paHM Ta
(opMyBaHHs OOJILOBOTO CHHAPOMY Y TiCIISIONEpaIlitHOMY
niepionti. A 6e3nocepenHs OMU3bKICTh MIBIB JI0 aHAJIBHOTO
OTBOPY MOJKE TAKOXK CHPHSITH HArHOEHHIO ITiCIIsI0TeparifHol
paHH 3a paXyHOK iH(iKyBaHHS BIacHO ¢uoporo [12-17].

BiamoBigHO 10 MBOTO, MOTPIOHO BUKOPHCTAHHS KIla-
CHUYHOTO METOAY 3 MOOY0BOIO pOoMOa, SIKHIA TIOKPHBAE YCi
OTBOPH MOJKHA TIOKPAIIHUTH, OCKLIBKH poMO He € (iryporo,
sika 3aiiMae HaliMenmty momry. [ToTpibHo 3poduTH BuUpi3,
SIKUH TIOKPUBaTHME yCi TIATONOTi9HI Mictst. KimacwaHo st
IIFOTO 3aCTOCOBYIOTH poMO. OxHak pomO yacto He € ¢i-
Typoro, 110 3aifHsuia 6 HaliMeHnTy 1iomnty. ToMy BUHHKIIA
3aj1aua moOyayBaTH YOTHPUKYTHUK HAWMEHIIOT IO,
SIKUH TIOKpuBaB O 3amaHi Touku. OMHAK TOBUTHHHIA YO-
TUPUKYTHHK HE MiJiiae. Y Takoro TUIy orepariii mcis
3aBepILICHHS BUpi3aHa 0071acTh (YOTHPUKYTHHUK) Ma€e Oy TH
TaKo¥0, MO0 MOXHA OyII0 3pOOUTH JIOCKYT, KW Ma€ Ha-
KJacTHcs Ha Bupi3. OTxe, 3 MaTeMaTHYHOI CTOPOHH, YOTH-
PHKYTHHK MOBHHEH 33/I0BOJILHSTH PsiJl OOMEKEHb UM YMOB,
00 MOXJITMBO OYJIO 3aBEPLIMTH OMNEpalilo, 30KpeMa npu
MTOBOPOTI JOCKYTa MPOTH TOJUHHUKOBOI CTPIUJIKK Ha BiJ-
MOBITHUH KyT BiH Ma€ HaKJIaCTUCS Ha BUPI3.

a)

MeTta pocnigkeHHs. CTBOpUTH MaTeMaTHYHY MO-
JIeTb OOTPYHTYBaHHS ()OPMH Ta ITAPAMETPIiB ONIEPATHBHOTO
JOCTYITy TIPH JIIKYBaHHI IJIOHITaIbHOT XBOPOOH METOIOM
HITTDIT 3 mporpaMHUM PILLICHHSIM.

MaTepianu Ta meToaun JOCNIAXKEHHA

[IpoanamnizoBano 50 sumankis [1IC y mitei, siki 3HAXO-
IUITUCH Ha cTarioHapHoMy JikyBaHHI y KHIT «Micpka
OUTSAYa KJIiHI9HA TikapHs» M. YUepHiBIi, 3a mepion
2020-2023 pp., Bikom Bix 15 mo 18 poxkis. [TanienTn Oymau
po3nozineHi Ha 1Bi Tpynu: rpyna [ — gith, mpoomnepoBaHi
KJIaCHYHUM MeTonoM (BunajieHHs [1C 3 minmuBaHHIM
KpaiB paHu 10 KPUKOBO-KynpukoBoi (acirii) (n-35) Ta
rpymna Il — BTpy4aHHS METOIOM IIKipHO-(haciiaabHOT
IJTACTUKY 3 BAKOPUCTAHHIM BIIACHOI MaTeMaTHYHOT MO-
nemi (n-15).

AHaizyBanm TepMiHU 3aTO€HHS, IHTEHCHBHICTB OOJTBO-
BOTO CHHAPOMY (32 Bi3yaJIbHOIO aHAJOTOBOKO LIKAJIO0),
TPHUBAJICTh ONEPATHBHOTO JIIKYBaHHS, TPHBAJIICTh TOCITi-
Taji3alii, HasBHICTh YCKJIaJHCHb.

MaTtemaTH4HAa MOJeJIb

CTBOpEHHS MaTeMaTHYHOI MOJIENI 1T0Yanocs 3 MoCTa-
HOBKW 3aBiaHHs1. [loTpiOHO po3paxyBatu Qirypy, sika Oyme
BIATIOBIAaTH HACTYITHUM KPHUTEPisiM: OyTH YOTHPUKYT-
HUKOM, ITOKPUBATH YCi MIEPBUHHI Ta BTOPUHHI HOPHUIICBI
OTBODH, 3aiiMaTH HaMEHIIYy MOMKJIUBY ILIOLLY, BiJITOBI-
JaTH MOKJIMBOCTI CTBOPEHHIO JIOCKYTY, AKUil Oyne Mox-
JIMBO POTALi{HO HAKIIACTH IS 3aKPUTTS NeEKTy 3 CIIiBII-
ajiHHsIM KyTiB (Man. 1).

6)

Man. 1. Knacu4yHa pom6onogiGHa nnacTuka
a) — BU3HaYeHHSA NOCKyTa Ans Knacu4yHoro pom6a. MyHKTMpPOM no3Ha4yeHo Micua po3pisy.
0) — HaknagaHHs NOCKyTa Ha Mmicue BuUpi3y

Mamemamuuna mooens

3anano muokuuu nTouo k Py = {pf € R?,i = 1,n}
B TaKiif KOOpAMHATHIHN CHCTEMI, IO BiCh OpAMHAT CITiBII-
azmae 3 MEHTPATbHOIO BICCIO NIOIWHU, a Bich abCcIuc
JIOBifbHA (BU3HAYAETHCS TaK, SIK Jieriie Oyje Xipypry

3aJ]laBaTH KOOPJAMHATH TOYOK matoJioriii). Touku PB
3aBXK/JIM MOXXHA MEPETBOPHUTH TaK, 00 BOHU MOMi-
cTuamcs B 06nacte D = [—1,1] x [—-1,1], To6TO 3 MHO-
KuHu Py no0yayBatu MHOKHHY P = {p; € D,i = 1,n}.
Ilo3nauumo
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pi = (7, y9), pi = (i, y);

B _ B B) _ (B B
Pmax = ({E% Xi ){E%yi) = (xmax' Ymax))

: B\ — B B .
i »mun yi) - (xminl ymin)’

Dy = [xfnin'xanax] X [ygziw yr?lax]-

BigHOCHO Oci abcruc. [To3HaYnNMO HAHOBIIY CTOPOHY
: — B B B B

obmacri D, six lmax = max(Xmax = Xmin» Ymax — Ymin ) -

Tomi 106 3 P, oTpuMaru P, 3aCTOCYEMO MaTPHITIO MACIII-

. B
Toxi Pi € Dy. 11106 neperoputu P, y P, 3pobumo
napajenabHe NepeHeceH s o0nmacTi Py Ha BEKTOp —Ds, ne
yB‘ +yB ’ .
Py = (0, %"mx) — 1eHTp obmacti Dy

taOyBanust (Scale) s Bunaaky mionwsu M (s) = (3 2)

3 TakUM KOe(DII[IEHTOM S, 1110 (l"‘%,lm%) «*M(s)=(1,1.

P, ={p] —po,pi € P}

Take nepeHeceHHst 30epeke CHiBIAIIHHS OCI OpIu-
HAT 3 [IEHTPAJILHOIO BICCIO JIIOJMHHU Ta BiJIIEHTPYE TOYKH

(lmax lmax) N (S
2 2 0
(Slmax Slmax

2 2

3aiizemo S:

)-an

)=

2

S =
lmax

Otxe, P={p|p;= (o} —p)) * M (=),i =T} -

lm
MepeTBOpeHHss MHOXKHHN PP Ha P Tak, 110 BiCh OpJAMHAT
TOYOK P criBmamae 3 MeHTpansHo0 Biccio qoaunu (60
CIIIBITa/Ia€ 3 BicCro opauHat PP), TOuKH BiAlEHTPOBAHI Bijl-

P =(23)-(0,05)+ (%
ps = ((=2,0) = (0,0.5)) * (0(')4

ps = ((1,—2) = (0,0.5)) * (0(')4

Iepexin Big PP 10 P cipoCTHTh BifoOpakeHHs TOYOK
Ha €KpaHi Ta J03BOJISIE MPONPAIbOBYBATH 1111 TOTO, SIK
OyJyBaTH YOTUPHUKYTHUK, BUKOPUCTOBYIOUU 3BUYHY JIC-
KapTOBY CHUCTEMY KoopauHat. Takox BiJ P 3py4HO mepe-

HOCHO oci a0cruc i 3HaXoaAThCs B oOnacti D. Hampuknap,
B, ={(2,3),(-2,0),(1,-2)}, toni D,=[-2,2] x[-2,3],
p8 =(0,0.5), lyax = 5,5 = 0.4. Toni p;, i = 1,3 3Hax0-
JITHCS TaK:

¢)-n
5= 0o
094) = (0.4,—1)

XOIUTH B CHCTEMY KOOpAWHAT €KpaHa, o MOTpiOHO Oyre
JUIsl 300paskeHHs TOYOK y Tiporpami. Beenemo no3naueHHs
JUTSL YOTUPUKYTHHKA, IKAN MOTPiOHO MO0y IyBaTH, sSIK MHO-
XKHUHY 4-X TOYOK:

Q ={q; e R?i=14}

Sxkum metonom moTpibHO OymayBatu Q, mo0, Bpaxo-
BYIOUH T€, IO [eil YOTUPUKYTHUK MOBHHEH KOPEKTHO
BIJIMIOBIIaTH JIOCKYTY, B pe3yabTaTi BiH OYB MiHIMaIbHOT
wromti? SIk MokHa noMiTi Ha Maut. 1 (6), miciis HakIagaHHsS
nockyta CD’ naknanaersest Ha CB’, CG" Ha CD. Takox aust
Oymb-sikoro yotupukyTHHKa CD (cTopoHa BHpi3y) i CD’
(cTopoHa ToCKyTa) MOBHHHI OyTH OTHAKOBHMH, 3 YOTO BH-
IUTMBAE, 10 Y NOOYJOBAHOMY YOTUPUKYTHHUKY 2 CTOPOHH
MAaloTh OyTH PiBH.
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HacrynHe oOMeXeHHsI — KyT HaXWJTy BEPTUKAIBHOT OCi
pomba 110 BepTHKaIBHOI OCi crcTeMu koopauHar. Llei kyT
He MO)ke OyTH HaITO BEJTMKHM, 11100 HE BUHUKAJIO HEMOXKITH-
BHUX Xipyprignux goctymis (Mai. 2.) Hexait He 6imbmre 15°

Takox € oOMeXeHHs Ha KyTH YOTHPUKYyTHHKA. KyTH
npu BepmrHax A ta C He MOXXYTh OyTH HaJTO TYIIHMHU Y1
3aHaJITO TOCTPUMH (BHIOBKEHUMH), TOOTO Hexait £230°< A
Ta £C < £80°. AHainoriuHo 3 £B Ta 4B ofiHaK BOHHU BXe
moBHHHI OyTH TymuMu, Hexait 100°< 2B ta 2D < £150°
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Man. 2. HemoxnuBuiA XipypriuHui gocTyn

OcranHe, 110 MOTPIOHO I1Ie BpaxyBarH, — I1e Te, 1110 OBHU-
HeH OyTH BIICTYTI MiXK 38 JaHIMHU TOYKaMH Ta CTOPOHAMH H0-
THPUKYTHHKA IOHaMeHIIIe 4 MM. SIKII0 MOOy/1yBaTH OIyKITy

00O0JIOHKY ISl TOUOK P, Tofi MO)KHA 1OOYIyBaTH 00J1acTh 3
BizcTymom (Mai. 3, CipiM Kobopom). TakkuM YHHOM, YOTH-
PUKYTHHK TIOBUHEH HE TIEPETHHATH ITF0 00JIaCTh 3 BIICTYTIOM.

Man. 3. Bigctynu Big Touok

OTxe, CKITaHICTD 3a7a4i He JUIIC B TOMY, 100 To-
OyIayBaTH YOTHPUKYTHHUK MiHIMAIBHOI TUIOII, IKUH Mae
TTOKPUBATH yCi 3a[1aHi TOUKH, ajie i moOyayBaTH HOro Tak,
100 OyI0 BUTPUMAHO yCi OOMEKCHHS.

Po3¢’ azanna. Ilpozpama.

VY ocranHiif Bepcii mporpamMu peanizoBaHo 3 crrocoon
moOyI0BH YOTHPUKYTHHUKA '

1. YucenpHuiA MeTOA TOOYTOBU AOBITHHOTO YOTHPH-

KyTHHKA, 110 33JJ0BOJIHSE yCi OOMEKEHHS

2. TloGynoBa enbToiga YHCeTbHIM METO]

3. Kmacnunnit pom6

HesanexHo Bim MeTOdy, BapTO B3ATH IO yBaru TOH
(axT, mo s moOymyBaTH () AOCTaTHRO PO3MIAIATH JIHIIE
Ti TOYKH 3 P, sIKi 3HaXOIAThCA Ha OMyKIii obomoHIi. Bei
K 1HIII HE BIUTMBAIOTH Ha (. ToMy BBemeMo e ofHe Mo-
3HaueHHsI M € P — MHOKMHA TaKUX TOYOK 3 P, 1110 JIeKaTh
Ha OMYKJIiff 000IIOHII].

Yucenvnuii memoo

HactymHunii miaxix — e 9uCeIbHUN METOJ, 3MICT
SIKOTO BUKOPHUCTOBYBATH CITKY 3 ()iKCOBAHOIO JIOBXKH-

HOIO onHi€el KIITHHKU. TaKUM YMHOM MOXHA Tepe-
OpaT 4eTBIPKH TOYOK, 3 IKMX BU3HAUUTH HalKpaIry,
10 3aJI0BOJIBHUTH yci yMoBH. OHAK TaKWil METOJ 3a-
TpaTHHUH BITHOCHO K1TBKOCTI omepariii. Ko B3ATH
o0nacTh 2X2 yMOBHUX OJUHHIL Ta Kpok h = 0.15, To
3aralibHa KiJIbKICTh TOYOK cKJagatume 169. Toxi Kinb-

KiCTh YETBIPOK, sIKi HEOOX1HO MepedpaTH, CTAaHOBHUTH
4 169! 169%168+167%166 327 6
169 ™ 41165 44352 , . dum
OiMpIIUK KPOK h, THM MEHIA TOYHICTH, TOMY HE00-

XigHO OpaTn h skomora meHIIMM. OTHAK, YIM MEHIIIE
KpOK h, TUM 3HAYHO OibINa KibKicTh oneparniii. Tomy
moTpiOHI onTHMIi3allii, 30KpeMa MOKHA O TUMATBHIIIE
BUKOHYBAaTH caM rnepebip. Illnsxom npsmoro nepe-
6opy 3aBxau OyayTh BUNAJAKH, K HAa Mal. 4, a). He-
Mae 3MIicTy OpaTu 2-Ty TOYKY 3 MEHIIOI0 OPIHHATOIO,
HiX y TIepmroi Touku. TaKuM 9UHOM, TOYMHATH 00Xi]T
2-1 TOYKM MOKHA HE 3 MOYATKY CITKH (CKaXeMo, BEpX-
HBOT'O JIBOTrO KyTa), a Bia 1-i Touku. 3-Ts ToUKa BCe K
MO’KE MaTH MEHIIIY OPAUHATY, 1[0 MPOJEMOHCTPOBAHO
Ha mal. 4, 0).
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a)

Llle oxHa onTHMi3aLis MOJATa€ B TOMY, IO MOKHA
BHKOPHUCTATH YMOBY PiBHOCTi 2-X CTOpPiH YOTUPHUKYT-
HHKa. 3 i€l yMOBHM BUIUIMBAE, IO 4-Ta BEpIIMHA Je-
JKUTh Ha KOJII 3 HEHTPOM B HHXKHI# BepmuHi (y Bep-
IIWHI 3 HAWOLITBIIO OPAMHATOO, TO3HAYMMO ITI0 TOUKY

6)

Marn. 4 BigHoweHHA opauHaT

BekTopoM (a, b)) Ta pagiycom (mo3HAUUMO I), KU PiB-
HU CTOPOHI, 110 BUXOAUTH 3 1iel Bepiunu (a, b). Le
03Havae, M0 MOKHA 3AIMCHUTH O0XiJl IO IIBOMY KOIY
3 MEBHUM KPOKOM t 3a JIONOMOTOI0 apaMeTPUUHOIrO
PIBHSHHS KOJa

X =a+rcost,
{y=b+rsint.

Sxmio mindupaT Tak, MO0 TOYHICTh TOYOK 3aJTHIIA-
Jacsi TaKOKO K, SIK BHXIJHA CiTKa, a00 Jeo Kpamolo,
KUTBKICTh orepamiii Oyae 3HaYHO MEHIIIO, HiXk 3a JOMO-
MOTOIO CITKH. B ocTanHiif Bepcii mporpaMu My Ha1ajiu Ko-
pHCTyBadeBi MOXKIIHBICTh 3a1aBaty h. Ha moyarky pobotu
MpOrpaMy BCTAHOBIIIOETHCS onTuMaiibHe 3HaueHHs 0.12.
3 TakUM KPOKOM IporpamMa JOCHTh TOYHO 3HA/Ie YOTH-
PUKYTHHK 32 MCHIIIC HiJK XBUJIMHY 4acy. TUM HE MEHIII,
KOPHUCTYBa4 MOYKE 3MEHIIIUTH i KPOK IS OLTBIIOT TOY-
HOCTI, OJJHAaK II¢ 3aiiMe OliblIe Jacy.

Ilodyooea denvmoioa uucenbHuM MEMOOOM

Leit croci® TakoX BUKOPHCTOBYE CiTKY, OfHAK Oy-
IYETHCS HE MOBITPHUN YOTUPUKYTHUK, a AenbToin. Ha
OCHOBI BIIACTHBOCTEH JENBTOIA TOCTATHHO BUOMPATH
JUIMIC OHY TOYKY HA CTilli, a BiJl Hei MOKHA OJTHO3HAYHO
OynyBaTH 2 iHIII TOYKH ACJIBTOIIa, a OCTAHHIO 3HAXO-

Man. 5. MNo6ynoBa gensToiga
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JIUTH, BAKOHABIITN 00X1]T ITO IIpsiMiid. TaKoK IITFOCOM € Te,
IO BIIACTHUBOCTI EIBTOIA yKE MAIOTh YOTUPHUKYTHUK,
B SIKOT'O € 2 CyCiIHI CTOPOHH PIBHHMH, 1110 HOKPHUBAE OTHY
yMoOBY 3aj1adi. Hegomik 1iporo Metony te, mo OyayeThes
HE 3arallbHA YOTHPUKYTHUK, a JEIBTOIM, SIKAA HE IS
BCiX BHNAJKiB BXiTHUX TOYOK OyJe YOTHPUKYTHUKOM
HaWMEHIIIO] IO,

Hexaii BuOpanu To4Ky, SIK Ha MaJ. 5.

Bin i€l TOYKH IPOBOAATHCS JOTHYHI JI0 OIYKJIOi 000-
JOHKH. BHXOIUTH KyT 3 BEPIIMHOO Yy ITOYATKOBIH TOUII.
Sxm1o mpoBecTH OiCEKTPUCY, TO 3 BIIACTHBOCTEH ACIBTOINA
BHIUTUBAE, 110 HA ITilf OICEKTPHCI JICKHUTH BEPIINHA ICITETO-
ina. TakuM YMHOM, MOYKHA 3 TICBHUM KPOK IIPOUTH TOUKH,
10 HaJIe)KaTh OICEKTPHUCI, TOKH HE 3HAWICTHCS TOUKA, sTKa
Jla€ eTBTOII, 110 33/I0BOJIBHSIE yCi yMOBH 3aa4i (Mat. 6).
e 3HauHO 3MEHIITy€ KUIBKICTH OIepallii.

Man. 6. Touka, sika 3agoBinbHsAE yci yMOBM 3apadi
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Pe3ynkTaTy AocnigxeHHA Ta iX 06roBopeHHs.

TpuBasicTh onepaTHMBHOIO JIIKyBaHHS B 000X rpyrnax
OyJ1a IPaKTUYHO OTHAKOBOO, CTaHOBMIIA 10 50 XBUITHH, 1110
BKa3ye€ Ha Te, 1110 Bukopucrans meroxy LITIDIT 3 po3mit-
KOO BIJIIIOBI/THO 10 3aIIPOIIOHOBAHOI MaTeMaTHYHOI MOJIEII
HE MOJ0BKYE Yac oreparii.

InTeHcHuBHICTD 00O Ha mepity 100y y rpymi I Oyna
OLIBII HIXK Y/IBIYI HUYKUOIO, HIX B TPYIII KJIIACHYHOTO JIIKY-
BaHHs1. Ha ipyry Ta Tpetio 100y iHTeHCHBHICTB 00JI0 Oyiia

Maibke Ha 70% meHmoo y rpymi mkipHo-dacnianbHOT
TUTACTUKH MOPIBHSHO 3 TPYMNOIO MiAMIMBAHHSA 10 (acii
(Tabm. 1).

Mu BBajka€Mo, 10 OTIEPATHBHE JIKyBaHH 3 BUKOPHC-
TAHHSM JIOCKYTIiB, pO3paxoBaHUX 3a JIONIOMOT0I0 MaTrema-
THUYHOI MOJIE, 103BOJISIE 3MEHIITUTH TPaBMy TKaHHH 3a
paxyHOK 3MEHIIEHHS! 00’ eMy orepallii Ta MiHIMi3yBaTH
HaTsT TKaHWH, 10 MO3UTHBHO BIUIMBAE HA TPUBAIICTH Ta
IHTEHCHBHICTB 00JIIO B MicIsIOTIepalliifHOMY Tepiozi.

Ta6bnuus 1

IHTeHCcMBHIiCTbL Gonto 3a Bi3ya.l1bHO|0 aHanoroBoro LWWKanor

BupaxeHictb 6011b0BOro CMHOPOMY
[obwu nicnsa onepauii . . I rpyna . . I rpyna"

(wkipHo-nigLwKipHO-dacuiansHa (nigwvBaHHAM KpaiB paHu Ao
naacTmka) KPWXKOBO-KYNPUKOBOI dhacLiii)

5,5+0,5

1 noba 2,1+1.0 0<0,05

4,8+0,6

2 poba 1,4+0,5 p<0,01

3,840,8

3 poba 1,1+0,7 0<0,02

lMpumimka: p < — cmyriHb 8ipo2iOHOCMI PI3HUUb MOKa3HUKI8 OPI8HSIHO 3 | epyroto

TpuBanicTh rocmitaitizanii y rpynu mkipHo-(haciaabHOT
wracTuky Oyma Ha 17% xoportimoro, Hixk B rpymi 11, a Tpu-

BasticTh O0J1t0 Oys1a HibKk4oro Ha 40%. Yac 3axuBieHHs OyB
BTpuui HIkauM y rpymi L. (Ta6. 2)

Tabnuus 2
AHani3 TpuBanocTi 6onto, Yacy rocnitanisadii Ta 3aXXMBEHHS PaHMu.

| rpyna Il rpyna

MokasHwukn (wkipHO-NigLWwKipHoO-ghacuianbHa (nigwmBaHHAM KpaiB paHu o

nnacTuka) KPWXXOBO-KYNPUKOBOI dpacLiii)
. e 8+1,8
TpusanicTb rocnitanisauii (gHi) 6,6+15 p<0,05
. . 10+2,0

. )
TpusanicTb 6onto (gHi) 6,0+22 0<0,02
. 42,7+9,1

+ ) )
Yac 3axuBneHHs (oHi) 14,4+2,6 0<0,01

B 000x rpynax My CroCTepiraiu CepoMH, IO BUMa-
rajo BCTAHOBJICHHSI JIPEHAXIB J10 JIHA paHU, TEPMIHOM
1-2 no6u. He 3Bakarouu Ha T€, 10 YCIM IiTSM IIpU3HAYA-
JIach aHTHOIOTUKOTEPATIis B MiCIs0nepaIiifHoMy Tepioi,
y BHIIaKax fe Oymnu nonepeaHi po3kputts aderecis [1C,
CHOCTEPIrajsoch HATHOEHHS PaHU. Y TAKUX BUMAJKAX
3aCTOCOBYBAIIM JIPEHYBAHHSI, CAHAI[II0 PAHU PO3UYNHAMH
aHTHCENTHUKIB (4-5 1i0), HaKTalaHHS PaHO3aKHUBITIOIO-

yux ma3eid. HaOpsk croctepiranu B 00ox rpymax. Mu
MIOB’13y€MO HOTO 3 HATATOM TKaHHH 4epe3 HEJIOCTATHIO
ix MoOimi3amiro Ta iHQiKyBaHHSIM TKaHUH. [ eMaToMy
CriocTepiranu y 3-Xx BUNaIKax, 1o OB sI3aHO 3 ITi IBUIICH-
HSIM KPOB’STHOT'O THUCKY TICJIS Oleparii Ta HeIOCTaTHBOMY
reMocTasi ApiOHUX KamisipiB. YacTKOBE PO3XOIKCHHS
KpaiB paHU OyIJIO HACIITKOM ITiCIISONEPaIiifHOr0 HarHO-
euns y Il rpymi (rabm. 3).

Ta6bnuusa 3
YcknagHeHHSA nicnsa xipypriyHoro nikyBaHHs NiNiOHiganbHOro cuHycy
| rpyna Il rpyna
YcknagHeHHs (wkipHO-nigWwkipHO-hacuianbHa (migwmuBaHHSaM kpaiB paHu 4o
nnacTuka) KPW>KOBO-KYMPUKOBOI chacuii)
Cepoma 1 4
HarHoeHHs1 paHu 10
Habpsk 2 5
lematoma 1 2
YacTkoBa HECNPOMOXHICTb paHu 2
Bcboro 4 15
BucHoBku BU3HAYAIOTHCS PO3TANIYBAHHSIM 30BHIITHIX OTBOPiB HOPU-

1. 3a po3poOieHor0 MOJIEIITIO TIPOCTOPOBOTO OOTPYH-
TyBaHHS (POPMH Ta TTapamMeTpiB ONEPATUBHOTO JOCTYITY
MIPY MUTOHIZAIEHOMY CHHYCI TIOKa3aHO JONUIBHICTh BH-
KOPHCTaHHS JIJIBTONOIOHNX PO3pi3iB, MapaMeTpH SKHX

LEBUX XOJIB IO BiAHOIIEHHIO 10 MDKCITHUYIHOI CKIIAAKH.
KoHTyp onepauiitHoi paHu 3 4iTKO BU3HAYCHUMH TeoMe-
TPUYHHMH MapaMeTpaMK PO3paxoBaHOTro 00’ €KTy 03BO-
JIsi€ BUKOHYBATH HAMOLTBII ONTHMI30BaHi TUTACTHYHI OTIe-
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paTUBHI BTPYYaHHs ITPY BUJIAJICHH] MIJIOHIIIbHOT KICTH,
10 3HWXKYE KiJTBKICTH MiCIsSONepalifHuX yCKIAIHEHb
y 3,75 pa3u Ta IOKparye sKicTh Ta HACIIIKN JIIKyBaHHS.

2. Jlauwuii crioci0 103BOJISIE SMCHITUTH iIHTCHCUBHICTD
Ha 70% Tta TpuBanicts 6omo Ha 40% y miteil B micnsore-
pauiitnomy nepioni. I[Ipu 3acTocyBanHI IIbOTO CrIOCOOY

KUIBKICTh YCKJIaJIHEHb 3HWXKYEThCS B 3,75 pasu, a Tpu-
BAJIICTh TocHiTai3amii ckopouyerbest Ha 17%. Takox BiH
CKOpOYYE Yac 3a’KUBJICHHS paHU BTPHUI, 1110 JI03BOJISIE pe-
KOMEH/TyBaTH MIKipHO-TIAMIKIPHO (haciiaibHy MIIACTHKY
3 po3paxyHKaMH 3a JJOMOMOTOI0 MaTeMaTHIHOI MOJIEI K
METO]] BUOOPY IPH JIKyBaHHS MUIOHIJAIBHOTO CHHYCY.
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MODEL-BASED JUSTIFICATION OF GEOMETRICPARAMETERS FOR SURGICAL ACCESS
INCUTANEOUS-SUBCUTANEOUS-FASCIAL PLASTY FOR PILONIDAL SINUS TREATMENT IN CHILDREN

0. Bodnar, R.Randiuk

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Pilonidal sinus (PS) remains a relevant surgical problem due to its high recurrence rate (13.3-95.2%), postoperative complications
(4.2-25.0%), and prolonged treatment period (30-70 days). The lack of a universally accepted treatment strategy necessitates the search
for optimal surgical techniques. A promising approach is the cutaneous-subcutaneous-fascial plasty with a rotational flap, which helps
to reduce tissue tension and redistribute soft tissues in the sacrococcygeal region.

Objective. To develop a mathematical model to justify the shape and parameters of the surgical access for pilonidal disease treatment
using the cutaneous-subcutaneous-fascial plasty method with a computational solution.

50



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Materials and Methods. We analyzed 50 pediatric cases of PS in patients aged 15-18 years who underwent inpatient treatment at the
Municipal Children’s City Clinical Hospital in Chernivtsi between 2020 and 2023. The patients were divided into two groups: Group |
(n=35): Underwent classical technique (excision of PS with suturing of wound edges to the sacrococcygeal fascia). Group 11 (n=15):
Underwent subcutaneous fascial flap plastic surgery using a customized mathematical model. The following parameters were analyzed:
healing time, pain intensity (assessed by visual analog scale), duration of surgery, length of hospital stay, postoperative complications.

Results. The mathematical model is based on geometric analysis and optimization of the incision shape to minimize the excision
area while ensuring adequate coverage of pathological fistulous openings. An optimal quadrilateral shape was used instead of the
traditional rhomboid shape. Spatial relationships of pathological tracts and rotational flap closure were considered. The primary incision
was optimized to reduce tissue tension and decrease the risk of postoperative complications. On day 1, pain intensity in group Il was
more than twice as low as in the classic surgery group. On the second and third days, pain intensity was nearly 70% lower in the SFFP
group compared to the classic closure group. Hospital stay was 17% shorter in the SFFP group and pain duration was 40% less than in
the classic group. Wound healing time was almost 70% shorter in group 1l compared to group I.

Conclusions. 1. The developed model for spatial justification of surgical access in pilonidal sinus treatment demonstrated the
effectiveness of delta-shaped incisions, whose parameters are determined by the location of the external fistulous openings relative to
the intergluteal fold. A precisely calculated incision contour allows for optimized plastic surgery procedures, reducing postoperative
complications by 3.75 times and improving overall treatment outcomes. 2. The proposed method reduces postoperative pain intensity by
70% and pain duration by 40% in pediatric patients. In addition, it reduces wound healing time by a factor of 3, making subcutaneous
fascial flap plastic surgery with mathematical model-based calculations a recommended technique of choice for pilonidal sinus treatment.

KeyWOFdS: Pilonidal Sinus; Cutaneous-Subcutaneous-Fascial Plasty; Children.
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CELLULAR IMMUNITY INDICATORS

IN NEWBORNS WITH HEMOLYTIC
DISEASE UNDERGOING HIGH-TECH FETAL
U. Jabborov, X. Xatamov SURGERY

Republican perinatal center of the ministry of health
of the republic of Uzbekistan
(Tashkent, Republic of Uzbekistan)

Summary

One of the most serious complications of pregnancy in women is fetal and neonatal hemolytic disease, which develops as
a result of the breakdown of red blood cells in the fetus under the influence of maternal anti-Rhesus antibodies.

The aim of the study: Was to evaluate cellular immunity factors such as CD3+ basic T-lymphocytes, CD4+ T-helper cells,
CD8+ T-suppressors, CD16+ T-killers, CD20+ B-lymphocytes and immunoregulatory index, in the cord blood of newborns with
hemolytic disease caused by Rhesus conflict in pregnant women and who were treated in the antenatal period by intrauterine,
intravascular hemotransfusion to the fetus.

Materials and methods: The studies were conducted at Republican perinatal center for the year 2024. A total of 50 newborns
participated in the study and were divided into 3 groups. The 1st main group of 20 newborns with hemolytic disease who
underwent «intrauterine, intravascular fetal hemotransfusion» surgery in the prenatal period, the 2nd comparison group of
20 newborns with hemolytic disease who did not undergo fetal surgery in the prenatal period, and the 3rd control group of 10
healthy newborns. All immunological studies were conducted at the Institute of Immunology of the Academy of Sciences of the
Republic of Uzbekistan.

Conclusions. Intrauterine intravascular hemotransfusion to the fetus not only improves hematological parameters of
fetal blood, but also improves the indicators of cellular immunity, in particular, contributes to the increase in the number of T
lymphocytes, which favorably affects T-cell immunity and prevents the formation of immunodeficiency state at birth.

Keywords: Rh-immunization; Hemolytic Disease of the Newborn (HDN); CD3+; CD4+; CD8+; CD16+; CD20+;

T-Lymphocytes; Immunoregulatory Index (IRI); B-lymphocytes; Intrauterine Intravascular Blood Transfusion (I1BT).

Introduction

Republican perinatal center (RPC) is a facility where
pregnant women with Rh immunization are concen-
trated for high-tech fetal surgeries, who have complicated
obstetric-perinatal history (pregnancy losses, perinatal
losses, disabled children). But at the same time in RPC
perinatal mortality rates have a positive dynamics of
change over the last 3 years. For example, if in 2021 the
perinatal mortality rate was 18.4%o, in 2022 18.9%o and in
2023 17.5%o. The percentage of Haemolytic Disease of the
Newborn (HDN) in the neonatal mortality rate for RPCs
is constantly decreasing, i.e. 6.4% (4) in 2021, 6.5% (5)
in 2022 and 0% (0) in 2023. This situation is explained by
the fact that in recent years fetal surgery has been widely
introduced and successfully performed in RPC, which un-
doubtedly affects neonatal outcomes [1, 2]. To date, intra-
uterine, often repeated, intravascular hemotransfusion to
the fetus during the antenatal period is considered the only
reasonable therapy for fetal hemolytic disease [3, 4, 5]. Ac-
cording to some authors, the development of adverse preg-
nancy outcomes is often associated with gestational age
and the timing of the first intrauterine intravascular blood
transfusion (1IBT). Also, in terms of analysis of peak blood
flow velocity in the middle cerebral artery (PBFV MCA),
the development of adverse perinatal outcomes has been
noted in pregnant women with PBFV MCA values of >1.5
MoM [6, 7]. lIBT is a progressive method of treatment of
hemolytic diseases of the fetus, and many authors of mod-
ern obstetrics give due attention to this method of therapy,
but at the same time they point out that blood transfusions,
often multiple transfusions, which increase the level of
hemoglobin, do not remove toxic bilirubin from the fetal
body. Antibodies circulating in the newborn’s body de-
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stroy its own and transfused donor red blood cells for one
month after birth [8, 9]. Due to this fact, all newborns af-
ter birth are diagnosed with HDN and require replacement
blood transfusion (RBT) [10]. Authors have studied some
indicators of adaptive cellular immunity in newborns with
hemolytic disease who received intrauterine, intravascular
blood transfusion to the fetus in the prenatal period [11].
There are data in the literature that against the background
of chronic hypoxia of severe degree due to severe hemo-
Iytic anemia in the cellular immunity link in the fetus there
are serious changes in the form of stress-induced mobiliza-
tion of CD34+ from hematopoietic organs to the peripheral
blood, increase in natural killer cells, decrease in CD8+,
CD4+ cells [12, 13, 14]. Based on the above data, we de-
cided to study the indicators of innate cellular immunity
in newborns with hemolytic disease.

Immunologic methods of research: Studies
of immune status of newborns in umbilical cord blood
were conducted on the 1st day of life in the Laboratory of
Basic Immunology at the Institute of Human Immunology
and Genomics, Academy of Sciences of the Republic of
Uzbekistan. Determination of cellular immunity included
CD3+, CD4+, CD8+, CD20+, CD16+/56+ and was
carried out using monoclonal antibodies of the company
BD (USA) by flow cytofluorimetry (BD Accury C6). The
immunoregulatory index (IRI), which is the ratio of the
number of CD4+ T helper cells to the number of CD8+ T
lymphocytes, was calculated manually. The normal IRI in
healthy children and adults is greater than one.

Statistical processing of the results was carried out
using methods of parametric and nonparametric analysis.



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Accumulation, correction, systematization of the initial
information and visualization of the obtained results were
carried out in Microsoft Office Excel 2018 spreadsheets.
Statistical analysis was performed using the program IBM
SPSS Statistics v.26 (developer—1BM Corporation). When
comparing means in normally distributed populations of
quantitative data, Student’s t-criterion was calculated. The
obtained values of Student’s t-criterion were evaluated by
comparing them with critical values. Differences in the
indicators were considered statistically significant at the
level of significance p<0.05.

Results and Discussion: We aimed to perform
immunologic studies and to justify the efficacy of fetal
intrauterine intravascular hemotransfusion by assessing
cellular immunity in newborns who underwent fetal
surgery. Therefore, immunological studies of cellular
immunity were performed in cord blood of newborns
with HDN who underwent intrauterine hemotransfusion
and those who did not undergo fetal hemotransfusion. The
results are summarized in Table-1 below.

Analysis of the results showed that the number of CD3+
T lymphocytes in the comparison group was significantly

reduced by 2.2 times compared to the control group, and in
the main group the number of CD3+ T lymphocytes was not
significantly different and the reduction was only 1.2 times.
This indicates that after intrauterine hemotransfusion there
is an improvement in the indicators of cellular immunity,
in particular, an increase in the number of T lymphocytes,
which favorably affects T-cell immunity and prevents the
formation of immunodeficiency state at birth. The number
of helper/inducer T lymphocytes CD4+ in the comparison
group was also significantly reduced in comparison with
the control values in 2.2 times, and in the main group of
helper T lymphocytes CD4+ the reliable difference was not
observed and the reduction was only 1.2 times.
Indicators of T-cytotoxic lymphocytes CD8+ in the
comparison group were significantly increased by 1.4 times
in comparison with the control group, and in the main group
the number of CD8+ cells was not significantly different
and the increase was only 1.1 times. The immunoregulatory
index was significantly reduced in the comparison group
by 2.7 times in relation to the data of the control group, and
in the main group this index was reduced only 1.3 times in
relation to the control and there was no significant difference.

Table-1
Main cell parameters of newborn birth immunity (umbilical cord blood), (Mtm, %)
Main group Comparison group Control group
Parameters (n-20) (n-20) (n-10)
CD3+, % 47,88+1,96 28,66+1,51 * 62,44+5,31
CD4+, % 39,24+2,38 21,55+1,78 * 47,53+5,52
CD8+, % 20,46x1,22 25,82+1,66 * 18,60+3,36
CD4+/CD8+, (IRI) 1,67+0,18 0,85+0,06 * 2,32+0,24
CD20+, % 12,34+1,75 19,42+1,56 17,56+1,64
CD16+/CD56+, % 9,565+1,45 14,66+2,42 * 8,35+1,24

Note: * — reliability of differences with the control group p<0.05

The results of the study of CD20+ B lymphocytes in
the group of newborns with traditional management was
insignificantly increased and no significant difference was
observed. The same unreliable difference was found with
CD20+ B lymphocytes in the main group in relation to the
values of the control group.

Analysis of Killer activity of immunity of newborns
showed that the number of killer lymphocytes CD16+/56+
in the comparison group was significantly increased by
1.8 times, and in the main group the number of Killer
lymphocytes CD16+/56+ was increased only by 1.1 times,
which is not a significant difference compared to the values
of the control group.

Based on our results, it can be concluded that
against the background of intrauterine and intravascular
hemotransfusion to the fetus in the prenatal period, there
is an improvement of cellular immunity factors in the
newborn, as evidenced by our findings. It should be noted
that we found a significant increase in the total number
of T lymphocytes, T helpers/inducers and IRI, which are
the main components of immunity and form a full cellular
immune response of the organism regardless of age,
moreover, prevent the formation of immunodeficiency.

Conclusions

1. The number of CD3+ T lymphocytes and CD4+ T
helper cells was significantly reduced by 2.2 times in the
comparison group compared to the control group. The
immunoregulatory index (IR1) was also reduced by 2.7
times in the comparison group compared to the control
group, and there was no significant difference in the main
group.

2. The number of CD8+ cytotoxic lymphocytes and
CD16+ killer lymphocytes were significantly increased by
1.4 times and 1.8 times, respectively, compared with the
neonates in the control group.

3. CD20+ B lymphocyte counts in both groups of
newborns in the main and comparison groups were not
significantly different from those in the healthy newborn
group.

4. Intrauterine, intravascular hemotransfusion to the
fetus not only improves hematological parameters of
fetal blood, but also improves the indicators of cellular
immunity, in particular, contributes to the increase in the
number of T lymphocytes, which favorably affects T-cell
immunity and prevents the formation of immunodeficiency
state at birth.
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MOKA3HUKMU KJIITUHHOTO IMYHITETY Y HOBOHAPOJ’)KEHHUX 3 TEMOJITHYHOIO XBOPOBOIO
IPY MPOBEJEHHI BUCOKOTEXHOJIOTTYHOT ®ETAJIBHOI XIPYPTTI

Y. V. Incabbopos, K. M. Xamamos

Pecnyonikancbkuii nepunaraabuuii neHTp MO3 Pecnyouiku Y36ekucran
(m.Tamkent.io Peciyouika Y3oexcran)

Pesrome.

OpHuM 13 HAMOTBII CEPHO3HUX YCKIIQIHEHb BariTHOCTI y *KIHOK € TeMOJIITHYHA XBOPOOa 1043 Ta HOBOHAPODKEHOTO, SIKa PO3BU-
BAETHCS BHACHTIZOK PO3MALy EpUTPOLIUTIB y TUTOA ITi/T BIUIMBOM aHTHPE3YCHHUX aHTHUTLI MaTepi.

MeTta aocaizkeHHsI: OLIHUTH Taki (akTOpH KIITHHHOTO iMyHiTeTy, sik CD3+ ocHoBHi T-nmimdporurn, CD4+ T-xenmepu, CD8+
T-cynpecopu, CD16+ T-kinepu, CD20+ B-nimponutn Ta iMyHOPEryIITOPHUN iHIEKC, Y MYHNOBHHHIN KPOBI HOBOHAPO/PKEHUX 3 Te-
MOJIITHYHOIO XBOPOOOIO, CIIPUYNHEHOIO Pe3yCc-KOH(IIIKTOM, y BariTHUX JKIHOK Ta sKi MPOXOIMIIH JTiKyBaHHS B aHTEHATaJIbHUN Iepiof
IJISIXOM BHYTPIIIHBOYTPOOHOTO, BHYTPIIIHHOCYANHHOTO IIEPETMBAHHS KPOBI ILIOMY.

Marepiaan i metoan. [lociipkeHHs MTPOBOIMINCH y PeciryOiikaHcbkoMy neprHatansHoMy LeHTpi y 2024 poui. Y nocmimkeHHi
B3sIM y4acTb 50 HOBOHAPOJDKEHNUX, sIKi Oyiu po3noniieni Ha 3 rpymnu. 1-ma ocHoBHa rpymna — 20 HOBOHAPOIDKEHUX 13 TEMOJIITHYHOIO
XBOPOOOIO, SIKUM Yy BHYTPIIIHOYTPOOHOMY Iepio/ii BAKOHAHO ONEpaTHBHE BTPYUYaHHS «BHYTPIIIHbOYTPOOHA BHYTPIIIHBOCYIUHHA
remMoTpaHcdy3is oy », 2-ra rpyna nopiBHsHHSI — 20 HOBOHAPOKEHUX 13 TEMOJIITUYHOIO XBOPOOOIO, SIKUM Y BHYTPIIIHBOYTPOOHOMY
nepiozi He MPOBOAMIIMCH OMepaLii Ha IO/, 3-51 KOHTpoJbHA rpyna — 10 370poBHUX HOBOHAPOKEHHX. Bl IMyHOIOTIUHI TOCITIHKSHHS
npoBoaunucs B [HeTuTyTi imyHOnorii Akagemii Hayk PecryOniku Y30exucraH.

BucHoBku. BHyTpilIHEOyTpOOHE BHYTPIIHFOCYANHHE NIEPETUBAHHS KPOBI IOy HE TIJIBKH IIOKPAILy€ TeMaToJIOT1YHI TOKa3HUKH
KPOBI 10712, ajie i OKpally€e MOKa3HUKH KIITHHHOTO IMYHITETY, 30KpeMa CIIpusie 30UThIIEHHIO KUTbKOCTI T-11iM(ONIHUTIB, IO CIIPUSATIMBO
BIUTHBAE Ha T-KIIITHHHUIA IMYHITET 1 3ano0irae (opMyBaHHIO IMyHOIEIIIUTHOTO CTaHy MPU HAPOKEHHI.

Kuro4uosi ciioBa: pe3yc-iMyHi3allis; TeMONITHYHA XBOpoOa HoBoHapomkeHnx; CD3+; CD4+; CD8+; CD16+; CD20+; T-nim-
(doruTH; IMyHOPETYISTOpHUH iHeKc; B-niMdonnTy; BHYTpIiMIHBOyTPOOHE BHYTPINIHEOCYIUHHE EPEINBAHHS KPOBI.
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Pe3rome

COVID-19 € enobanvror meduro-coyiansHoo npobremoro nikapise pisnux cneyianvrocmeil. SARS-COV-2 inghexyisn moowce
enauUBAMU Ha nepedie 6a2iMmHoOCmi y HCIHOK, NPEHAMANIbHUL CIAH 100 Ma A0anmayilo HOBOHAPOONCEHOI OUMUHU NICTs
Hapooicenus. Cneyudiunuil cumnmomoxomniexc nposigis nio enaueom oii ipycy SARS-COV-2 na opeanizm eazimmoi, npuzeoouns
00 3HAYHUX 3MIH NIAYEHMAPHO20 KPOBOODI2y ma NopyuLye NOCIiO06HUL PO3GUNOK NA00A MdA Adanmayilo HOBOHAPOOICEHO2O.

Mema 0ocnioscenna: I[IpoedenHs KAIHIKO-MOPPOLO2IUHO20 QOCIIONCEHHA 3MIH Y CUCMEMT <KMAMU-NAAYeHmMa-niio-
HOBOHAPOOCeHU» Y Mamepis, wo nepeneciu COVID-19 nio uac eacimuocmi.

Pesynomamu ma ix 062060penns. Pempocnexmusno-npocnekmugre 00cioxnceHHs nposoounocs Ha o6asi /Y npomszom
2021-2023 pp. AV «lncmumym nediampii, akywepcmesa i einexonoeii imeni akademika O. M. JIyk’snoeoi HAMH Vkpainu». Bcvoco
6 docnioxcenni 3su yuacme 141 sazimua scinka: ocnosny epyny ckaanu 116 eacimrnux, siki nepexsopinu ha COVID-19 6 3anesxcnocmi
610 mpumecmpy eacimnocmi (epyna I-111), konmponvra epyna cknana 25 300posux scinok. Iposedeno mopgonoziune docniodicenns
IXHIX naayeHm ma HOBOHAPOOICEHUX BIONOBIOHO D0 bioemuyHux eumoe I enbCincbrol Oexnapayii. Bei JciHKU OCHOBHOI 2pynu manu
nesHi npobnemu nio yac eazimmocmi ma hopmysanu 8iONOGIOHI (hakmopu pusuKy OJisk HAPOOXNCEeHHsL IXHIX Hemosam. Y niayenmax
orcinok 3 nepenecerum COVID-19, nepesadictio 6 1 ma 3 mpumecmpax sazimuocmi, 0iaeHOCMOB8AHO O3HAKU NAAYEHMAPHOT OUCYHKYIL,
nepeouacro2o dospieanns 3 cinolzinepnaasicio, nempugirxayieio, oecmpykyiio cyoun ma mpombosom. Ilopywenns nocmmamanohor
adanmayii 6yno ecmanosiero y dimet, nepeeaxcro 6 I ma Il ocnosuux epyn, npu p = 0,018. Jimu yux spyn uacmiwie Hapooxcysanuce
6 cepednvbo-msickiu ma maxckin acgircii, p = 0,011; pecnipamopui nopywenns manu 6 2,4 pasu uvacmiwe oimu III epynu ma
nompebyeanu inmerncusnoi mepanii, p = 0,015. Ilocmeinoxcuuna kapoionamis 0iazHOCMOBAHA Y KONCHOI 3 OUMuUHU 3 Yux epyn,
p = 0,016. Iinoxcuuno-iwemiuna enyeparonamis, p = 0,005, CEK ma BILK 3a danumu netipoconoepadhii' y 2,8 pazu ma 1,9 pasu
yacmiwte BUAGIANUCA Y HOBOHapoOicenux I ma III epyn. Bynu eusgieni 3ananbHi 3MiHU 8HYMPIWHIX Opearis y Oimeti OCHOBHOI 2pynul.

Bucnosok: Pezynomamu nposedeHux 00CIioNceHb C8iouamy npo HeoOXIOHICIb GUSUEHHSL MEXAHI3MY nepedadi ingexyii 6io
mamepi 00 OUMuHU, 3MiH hemo-niayeHmapHo2o 6ap’epy ma XapaxmepHux nopyueHs nepedicy HeOHamaIbHO20 nepiody y oimet
610 mamepie, wo nepexsopiiu na COVID-19.

Knwuoei cnosa:. COVID-19; cucmema «mamu-niayenma-niio-nosonapooscenuii»; oimu; SARS-COV-2 ingexyis; hemo-
niayenmapuuil 6ap’ ep; NOPYuenHst; MOp@POLociune OOCHIONCEHHSL.

Ta AUXaNbHy (QYHKIII, € eCCHUUAIbHUM JHKEPEIOM PO3-
BHUTKY Ta pocTy qutuHU. Bipyc SARS-CoV-2 moxe 0e3-

Beryn.
COVID-19 € mobanpHO MEIUKO-COIIaIEHOK TPO-

651eM010, HOr0 TTOMMPEHICTh 3pDOCTAE Y BCHOMY CBITI.
SARS-COV-2 npu3BoauTh 10 MOIIKOIKCHHS BHY TPIIITHIX
opratiB Ta () OpMyBaHHS MYJIBTHCHCTEMHOTO 3aMaIbHOTO
CHHJIPOMY 3 YpaKeHHSIM OpraHiB i cuctem Jiroauuu [1]. 3a
JIAaHUMH JIITepaTypH, BiH MOXKE BIUIMBATH Ha repeoir Ba-
TITHOCTI Y XIHOK, NTPEeHaTAIbLHUN CTaH IUI0Jia Ta MOCTHA-
TaJIbHY a/IaNTallil0 HOBOHAPOKCHOI TUTHHU [2].
Oxkpewmi JliTepaTypHi JlaHl CBig4aTh PO HEraTUBHHUH
BB nepenecenoro COVID-19 y »xiHOK mij yac BariTHO-
CTi Ha cTaH (peTo-IUIalleHTapHOTO KPOBOOOIrY B IO/ Ta
HOBOHAPOJDKEHOI TIUTHHU MocTHATabHO [3,4,14]. Binomo,
110 3MiHU IDTAICHTH MaTepiB, sKi meperecu COVID-19 min
Yac BariTHOCTI, CIIPHUSIIOTH PO3BUTKY TIMOKCIT, eHAOTENaIb-
HOI TMCYHKIIT Ta 3a0e3MedyroTh TinepepriyHuii Xapakrep
IMyHHUX peakiiil. Lle# criermiuanii cMMITTOMOKOMILIEKC
TIPU3BOJIUTS JI0 3HAYHUX 3MiH IUIAIIEHTapHOTO KPOBOOOITy
Ta MOPYIIy€e MOCTIOBHUI po3BUTOK uioza [3,5,6,7,14].
[TnanienTa — cTpaTeriyHo BaXKJIMBUI OpraH ITij1 4ac Ba-
TITHOCTI, BUKOHYE Oap>epHy, IMyHHY, 0OMIHHY, Tpo]idHy

56

MoCepeHBO 1H(IKYBATH KIITHHY IDIAIICHTH Yepe3 perern-
topu ACE2, siKi ekcripecyroThCsl y CHHIIUTIOTpOooOIacTi,
Ta CHPUYMHSIE HOTO JACreHepallilo, 3MCHIIYOUH TOBIIUHY
IUTALleHTapHOTO 0ap’epy, CIpuUse MIPOHUKHEHHIO Bipycy
Ta TOKCHYHUX METaOOIITIB 10 TKaHWH Iioxa. Mopdomo-
rivHi 3MiHH TaneHTd y xiHok i3 COVID-19 Brirogarots
CYIMHHI, 3aITalibHi, CTPYKTYpHI Ta QYHKIIOHAIBHI IOPY-
wenns [8,9,10,11]. BoxHouac, 11i 3MiHU BILTUBAIOTH Ha
PO3BHUTOK IJI0Ja, MOXKYTh IIPU3BOIUTH 10 3aTPUMKH BHY-
TPILIHBOYTPOOHOTO PO3BUTKY, NEPESAYACHHUX ITOJIOTIB YH,
y HaWOUTBIIT KPUTHYHAX BUITAIKAX, 10 3arHOCIi II0/1a IPU
11 nucdynkmii. [Tnanenra xiHok, iHdikopanux COVID-19,
HEPIJIKO Mae aHOMAITBHO BEJTUKY Macy, L0 MOB’513aHO 3 KOM-
IMEHCATOPHUMH MEXaHi3MaMH Y BiJIOBIb HA TIOKCiIO
wiona [12-17]. Tlix 4ac ricToioriyHOro aHalli3y 4acto BU-
SIBIITFOTHCSL BOTHUIIA 1HPapKTy Ta Kaidblu}ikariB sK pe-
3yJIBTATy JIOKAJBHUX TPOMOO3IB 1 ilIeMii TKaHHH TUIATICHTH.
®OiOpUHOBI BiIKIAJACHHS Ta MIKpOiH()APKTH TOPYIIYIOTH
HOpPMaJbHY (PYHKILFO TUIAIICHTH 3 (OPMYBaHHIM JTUITHOK



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

HEKpo3y Ta rimornepdy3ii mianeHTy. Lle 3MeHITye KiTbKiCTh
(YHKITIOHATIBHUX BOPCHH Ta IOPYIITy€e OOMIHHY 1 TpoidHy
¢byukuii [18-22]. Ha nanwuii yac natodisionoriuxi mexa-
HI3MH BHYTPIIIHEOYTPOOHOTO TIPOTpaMyBaHH: MTOPYIIICHB
B CUCTEMI «MaTH-ILIAIICHTA-TUTiI-HOBOHAPODKCHUIT» 1I1e
OCTAaTOYHO He 3’5ICOBaHi Ta MOTPeOyOTh YyTOUHEHHSI.
JHoseneno, 1o pusuk Heonaranbuol SARS-COV-2 in-
(bexuii B pe3ysbTari IepuHATAIBHOI/IOCTHATATIBHOI Iepeadi
HEBETMKUH IPH TOTPUMaHHI PEKOMEHIOBAHUX 3aIT001KHIX
3aXO07IiB, aJie MEINYHA JIONIOMOTa AMTHHI ITPY peastizatii iHdi-
KyBaHHsI JIOTETIep € MpooieMHnM rmuTanHsM [23]. 3a nanuMu
JiTeparypu, nepedir HEOHaTaJIbHOTO MEPIoy Y JITel BijJ| Ma-
Tepi, iHgikoBarnx COVID-19, B 6iibIIoCTi BUIaAKiB OyBae
JierkuM abo OescummroMuanM [24,25]. Oxnak, moOorBaHHS
3 MPUBO/LY IIBH/IKOTO MOTiPLIEHHS IMXaHHs BHACIIJIOK ypa-
JKCHHS IUXaJHHOI CHCTEMH TIPH CyOKITIHITHOMY TIepediry
3aXBOPIOBAHHSI, B OKPEMHX BHITa/IKaX 1 0OMEKEHHX BapiaH-
TaxX JIIKyBaHHS 03HAYaI0Th, III0 HOBOHAPODKEHI BiJl MaTepiB,
iHdikoBanux COVID-19, knacudikyroThes K «rpyrna pu-
3uKy» [26]. Y Toii xe yac, iH(pikoBaHI HOBOHAPOMKEHI Oe3
CHMITTOMIB 200 3 JITKUMH KTiHI9HAMHU TPOSBAMH MOXKYTh
30epiraTv TinoKCeMiro MpOTIroM pi3HOTO Iepiony Ta OyTH
MOBYa3HIMH HOCISIMH BipyCy B €TIITENii TIXaTbHNAX MUISXIB
3 TpUBATUM OE3CHMMITOMHUM BHIIIEHHIM Bipycy [23,27].
Takum 9rHOM, YCi HasIBHI IaHI MO/I0 MMAaTOTECHE3y pO3-
TTOBCIOKEHHS BipyCy Y JKiHOK ITiJ] 9ac BariTHOCTI, popMy-
BaHHS MMOpYUIEHb (eTO-TUIAIIEHTAapHOTo 0ap’epy, BILTUBY
BIpYCHOTO HaBaHTAXCHHS Ha BHYTPIIITHBOYTPOOHUH PO3-
BUTOK I1JI0/1a, KJIIHIYHUX OCOOIUBOCTEH Tepediry HeoHa-
TaJBHOTO NePiOy Y AiTEH BiJ MaTepiB, IO IEPEXBOPLIH HA
COVID-19, gitko He Bu3Ha4eHi. Bee 1ie notpedye perernb-
HOIO BUBYEHHS Ta 00’ €KTUBHOIO KJIIHIYHOI'O JOCIIIKEHHS.

MerTa. I[IpoBectu KitiHIKO-MOP(HOIOTIUHE 3ICTABICHHS
3MiH Y CUCTEMI «MaTH-TUIAleHTa-TLTi-HOBOHAPOIKSHUI»
y MatepiB, mo neperecar COVID-19 mix gac BariTHOCTI.

MaTepianu Ta meToaun JoCnigXXeHHA

PeTpocnekTHBHO-TIPOCIIEKTHBHE AOCIIIXKEHHS ITPOBO-
quiocst Ha 6a3i JIY npotsirom 2021-2023 pp. AY «luctn-
TYT TleniaTpii, aKymiepcTBa i TIHEKOIOTii iMeHi akajeMika
O. M. Jlyk’snoBoi HAMH VYxkpainw», Ha nanuii yac — JIY
«BceykpaiHChKHI EHTp MaTepUHCTBA Ta JUTHHCTBA
HAMH VYxpaiaw», M. Kuis. Beporo B3sim yuacts 141 xinka,
siki iepexsopin Ha COVID-19 nij yac BariTHOCTI, IpoBe-
JieHO MOp(OJTOTivHE JOCIIKEHHS IXHIX IDTAICHT, Haji Oy
o0cTexeHi iX HOBOHapOKEeHI AiTH. YCi ydacHuIi Oyiu rpo-
iH(opMOBaHi Ta HaaJIM IUCHMOBY 3TOIy Ha y4acTh y IOCIi-
JUKCHHI Ta 00pOOKY MepCOHANBHUX TaHuX. [IpoToKos J0CiTi-
JDKEHHS Y3TOJDKEHO 1 MiAITPIMaHO KePIBHULITBOM 3aKJIaly Ta
o(hopMITEHO BiATIOBITHO 0 BUMOT | €ITbCIHCHKOT IeKITapartii.

Jlo ocHOBHOI rpyny yBiinnio 116 skiHOK, SIKy J10aTKOBO
PO3MOIUIMIN Y 3aJIS)KHOCTI BiJl 4acy 3aXBOPIOBAHHS Ha
COVID-19 nij yac BariTHOCTI, Ta 1X JOHOIICHI HOBOHAPOI-
xei gt 1 rpyna— 30 xinok (30 aiTeit), o nepexsopinu
Ha COVID-19 Bix 1 no 13 twxus BaritHocri; 11 rpyma —
43 BaritHi (43 HOBOHAPOMKEHHUX), 110 XBOPIIIH B TEpPMiHAX
3 14-27 twxui BaritHocTi; I11 rpyma — 43 Barithi (43 we-
MOBJIATH), 1110 3axBopiar Ha COVID-19 Ha 28-42 TrxHsAX
BariTHOCTi. KoHTpOnpHA rpymna — 25 310pOBUX MaTepiB,
ski He xBopinmu Ha COVID-19 mpotsirom BaritHOCTI. Bik

MarieHToK craHoBuB Bijx 18 10 41 pokis. Bci BaritHI Manu
OJIHOILTIAHY BariTHICTh y TepMiHi 38-41 twxaens. [1ix yac
BariTHOCTI BCIM TAITiEHTKaM IIPOBOIIIIHN YIIETPa3BYKOBHI
MoniTopuHr amaparamu Canon i600 ta Philips HD11XE.

Jlns BU3HAUEHHS TiCTOMATOJOTTYHUX 0COOIMBOCTEH
Ta 3aKOHOMIPHOCTEH ypakeHb IUIAlCHTH (TaleHTapHOT
nucdyHKIIii) Gy10 MPOBEIEHO TiCTOIOTIUHE Ta IMyHOTICTO-
ximiuHe mociimkeHHs 60 IUTaleHT KiHOK 3 YpaxyBaHHIM
HOBITHBOI Kiacudikaii ypaxenb miarenta Amsterdam
(2015-16 p.), Ta cepTrdikary ruraneHTH (aBTOPCHKE TPABO
2015-2016 p.) Ha OCHOBI IPOTOKOITY ILTALICHTH (3aTBEp/IKe-
noro HakazoM MO3 Ykpaiuu Big 19.08.2004 p. Ne 417).
Mopdo-TicTonorigHe JOCHTIKEHHS TUIAeHT IIPOBOIU-
JIOCS1 3T1THO TpUMecTpam, B sikoMy xBopiau Ha COVID-19
IiJT 9ac BaTiTHOCTI, y OPiBHSIHHI 3 TPYIOI0 KOHTPOIIO
(ma COVID-19 ne xBopiny, 3m0posi): I rp.— 15, I rp. 20,
III rp. =20 criocrepekeHb, KOHTPOIIbHA Tpyma — 5.

Mopdoorigne T0CHiPKSHHS TUIAIICHTH POBOIFIIH BiJl-
MOBI/IHO 3 ypaxyBaHHSIM HOBITHBOI Kilacu(iKaIlii ypaxeHb
mwianentu (Amsterdam, 2015), Ta ceprudikara raneHTH
(aBTopchke mpaso 2016) Ha OCHOBI MPOTOKOJY IUIALIEHTH
(3aTBepmxenoro Hakazom MO3 Vkpainn Bix 19.08.2004
Ne 417). ITicns MakpOCKOMIYHOTO TOCTiIKESHHS 3pa3Ku
MJIAeHTApHOT TKAHWHHW BUPI3aJIH 3 TapalleHTPaIbHOT 30HHA
TUTAIIEHTAPHOTO AncKa Ta GikcyBann B 10% neirpansHOMy
(dopmaitini. Mopdosoriunuii aHaii3 JOCIDKyBaHHUX IL1a-
LIEHT IPOBOAMIIN Ha TigcTaBi naHux «Ceprudikara rra-
neHT» Ta «[Iporokoiy maneHTu». I'icronoridne pocii-
JOKEHHS TIPOBOJIIITN Ha TTapadiHOBHUX 3pizax, 3a0apBIeHNX
TeMaTOKCHIJIIHOM Ta €03WHOM. KUIbKICTh CHHIMTIAIBHUX
BY3JIIB 1 MDKBOPCHHYACTUX MICTKIB OLIIHIOBAJIM B TEpMi-
HaJBHUX 1 HE3PUINX MPOMIKHUX BopcuHKaxX y 10 mosmsix
30py Mikpockona 3a 30iunbinenns X200. [Ins ananizy ga-
HHUX BUKOPHUCTOBYBAIIH JOCTOBIPHUI CTaTHCTHYHHIT METOJI.

O0poOka OTprMaHUX JaHUX IPOBEJICHA 32 JOTIOMOT 00
BapiamiiHoi cratucTrky mporpam EZR v. 1.54, MedStat,
3aCTOCOBaHI MapaMeTPUYHI Ta HemapaMeTpHUIHI METOIN
B 3aJIE)KHOCTI BiJl TUIY PO3IMOAIIY MaTepially 10cii-
TokeHHS. [Tpu po3momiii KUTbKiCHIX TOKAa3HUKIB TICPBIHHA
CTaTHCTHYHA 00pOOKa BKIFOYajIa 0OUMCIICHHS CEPEIHBOTO
apu(OMETHIHOTO 3HAYEHHS KOXKHOTO 3 TIOKa3HUKiB (M) Ta
MOXHOKHU cepenHboi apudMeTuyHoi (M) IPHU HOPMATBHOMY
posmozini. BusnaueHe memiande 3HaueHust (Me), MiskkBap-
tunbauid iHTepBan (QI — QIII), npu po3nonini Bubipku
BiZIMIHHOT Bix HOpManbHOTO posmoziny, Me (QI — QIII).
Jost AKiCHHUX MOKa3HUKIB BH3HAYEHA YacTOTa IOPYIICHB,
abcosroTHa KUTbKicTb, %, ipu p < 0,05.

Pe3ynkTaTn gocnigkeHHA Ta ix 06roBopeHHs

B pesynbrari npoBeeHOro aHai3y A0BeIeHa BiAMiH-
HICTh MK TPyIIaMH Ta IPyNaMH 110 YCKIaJHSHHSIM Hepe-
6iry BaritHocCTi. [Ipu oniHui aHaMHe3y MaTepiB 3’ ICOBaHO
MTOCTYTIOBE 3POCTAHHS YaCTOTH peastizallii yCKiIa HeHb Ba-
TITHOCTI y 3aJISKHOCTI BiJl TEpMiHIB iH(IKyBaHHS KOpOHa-
BIpYCHOIO 1H(EKIII€0 )KIHOK OCHOBHOI I'PYIIH Y MTOPIBHSHHI
3 TPYIIOI0 KOHTPOItO -BiamoBigHo I rp. — 73,0%, II rp. —
88,0%, III rp. —90,0%, y Toii 4ac sk y rpyIii KOHTPOJIO —
32,0%, mpu p<0,001. Came nipu iH(piKyBaHHI )KiHOK B 3-My
TPUMECTpI BariTHOCTI BiA3Ha4aiacsi HaiOIbIIa YacToTa
peautizarii yckiIaaHeHb 1epediry BariTHOCTI.
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[Tpu anaunizi anTe-, IepUHATAIBLHUX (AKTOPIB MiX OC-
HOBHOIO Ta KOHTPOJBHOIO IPyNaMn BCTAHOBJICHA CTATHC-
THYHO 3HAYyIIa BiIMIHHICTb III0JI0 TPHBAIOCTI OE3BOJHOTO
nepiony (> 12 roaun) y xkinok. Came y 111 rpymi BariTHuX,
siki 3axBopian Ha COVID-19 y 3 tpumectpi, B 1,5 pa3u
YacTime JiarHOCTYBaBCsl OE3BOMHUI MPOMIXKOK > 12 ro-
JIVH, HIK Ha paHHIX TepMiHAX BariTHOCTI, IO 3HAYHO MiJ-
BHUIIBAJIO PU3HK iHPIKYBaHHS IUIOY B IEPUHATAILHOMY
niepiozi. Yactora GakTepianbHOTO BariHo3y B I rpymi »KiHOK
Oyna B 4,7 pasiB BuIe 3a rpynu KoHTpoiio, y II rpymi —
B 5,8, y Il rpymni —B 4,3 pa3u Buie, HiX B IPyIi KOHTPOITIO.
To6To pu3HK BHYTPIIIHBOYTPOOHOTO iH(IKYBaHHS IIO/IB
TTiIBUIIYBaBCS Y BUMAKaX 3aXBOPIOBAHHS JKIHOK Ha KO-
poHaBipycHy iH]ekuio B 1 Ta 2 TpuMecTpax BariTHOCTI.
[Tpu anami3i XapakTepUCTHK HABKOJIOILTIAHKUX BoJ (Oara-
TOBOJIs1/MaNoOBO/Is1) He OyJIo BU3HAYECHO BiIMIHHOCTI MiX
rpynamy, p = 0,203. Ix kinbkicts B I Ta II rpynax 6y:1a ox-
HAKOBOIO Ta cTaHOBMIIA 110 23%, 110 Y 5 pa3iB OibIIe, HiXK
B rpyri KoHTpomo, a y I rpymi —y 4,6 pa3iB mopiBHIHO
3 Tpymoro KoHTpoito. Cepert BINIMBOBUX (DaKTOPIB pU3HKY
3a3HAYCHO 3a0pYTHEHHS HABKOJIOILTITHAX BOJ — y TpymHax
Ii Il BimnmoBigaO 7% Ta 25,6%, y 111 rpytri ’KiHOK TOKa3HIK
OyB 3Ha4HO OiMBIIMM 1 cTaHOBUB 32,6%, o B 1,3 pasis
Butie, HiK npu piarHocturi COVID-19 y Baritaux 1 ta
2 tpumectpax, p=0,019. IcTmiko-1iepBikaJIbHY HEAOCTAT-
HIiCTB OyII0 1IarHOCTOBAHO y BCiX JKIHOK OCHOBHOI I'PyIIH,
p =0,204.

Y rpymi KOHTPOJTIO BCi BariTHOCTI epebiram 6e3 3Hau-
HOT 1aToJIoTii YM paHHIM PO3KPUTTAM HIMHKHA MAaTKH, K
(axTOpOM PU3MKY IeperdacHuX mosoris. Tak, BUsSBIECHa
CTaTHCTHYHO 3HAUYIa BiIMIHHICTb MiX I'pyHaMu I10 Jac-
TOTI 3arpo3u nepenyacHux mnonoris (p = 0,005). Binpiricts
3arpo3JMBHUX CTAHIB MEPEPUBAHHS BariTHOCTI BCTAHOB-

JICHO y BariTHUX JKiHOK, mo 3axBopimn Ha COVID-19 Ha
MIEPIIOMY Ta TPETHOMY TPHMECTpPaxX BariTHOCTI, IO CTa-
HOBIIIO — 50 Ta 47%% BinmoinHo, Ta y 42% XiHOK TpH
3axBopioBanHi Ha COVID-19 nix wac apyroro Tpumectpy
BariTHOCTI y nopiBHsHHI 3 8% BariTHUX, 110 OyJIM 310pOBi
MPOTSITOM BCi€l BariTHOCTI.

Y BCiX jKiHOK OCHOBHOI I'PYITH JiarHOCTYBAJIHCH MTOPY-
LICHHS BHYTPIIIHBOYyTpoOHOTO po3BUTKY (3BYP) muoxa,
HE BUSIBJICHO CTAaTHCTHYHO 3HAYyII[a BiIMIHHICTh MIX Ipy-
mamu, p = 0,460. ITokazuuku 3BYP mtoxa Oynu Ha omHOMY
PiBHI B yCiX Tpylax OCHOBHOI Ipynu. Y TpyIi KOHTPOIIO
BCI JIITH PO3BUBAJIMCS 3TiAHO TEPMiHY TecTarlii.

OTxe, HAHOUTBIN yPa3IMBOIO KATETOPI€I0 XKIHOK, 110
MaJH OUTBIIY YacTOTy peaii3alii ycKJIaaHeHb nepediry
BariTHOCTI, OyJIH MaTepi, 10 MePEHECIN KOPOHABIPYCHY
iHdekniro y 3 TpuMectpi. Came B HUX HacTille AiarHoc-
TYBQJINCSI O3HAKH TIOPYIIEHb B CHCTEMI «MaTH-TUIi1-HOBO-
HapOHKEHUH», 110 3HAYHO ITiJIBUIIYBAJIO PU3HK 3pHUBY T10-
CTHATAJIbHOI aJanTarii JiTel Bigpas3y micias HapoIKSHHS.

Hactynuum kpokoM Oyno BUBYECHHS MOp¢ooriy-
HUX Ta MOP(QOMETPUIHUX 0COOIMBOCTEH IIIALICHT )KIHOK
OCHOBHOI TpyIH y MOPIBHAHHI 3 KOHTposieM. [Iporsrom
JIOCITIJPKEHHST BCTAHOBJICHI MOP(OIIOTIYHI 3MIHH TUTAIIEHT
y MarepiB OCHOBHOI TPYTIH.

MaxkpoCKOITMYHO Maca IUIaleHT OCHOBHOI rpymy J0-
CTOBIpHO He BiapizHsiacs, npu p = 0,811 (Me I = 660
(722,5-790) 1, 11 = 635 (570-720) r, 111 = 640 (595-700) r).
ToBmMHA NOCIiTy TOCTYIIOBO 3MEHIITyBaJIacs 3aJI€KHO Bijl
TiokHs BaritHocTi (Me I = 36 (34-39) cm, y 11 = 35 (38-45)
cM, B 111 = 34 (40-52) cm), ipu OPiBHSHHI 3 KOHTPOJIBEHOKO
rpymnoto, ipu p < 0,001.

MopdororiuHi 3MiHH TIALCHT KIHOK 000X TPYTI Ipej-
crasieHo B Tadmumi 1.

Tabnuusa 1
Po3nopain mopdonoriyHMx 3MiH NNaueHT OCHOBHOI Ta KOHTPONLHOI rpyn, aéc. K-Tb, %.
| rpyna, Il rpyna Il rpyna KoHTponb
MnauenTa n=30 n=43 n=43 n=25 P
o 0 16 (53,3) 22 (51,2) 15 (34,9) 25 (100)
CTPYKTYpHI 3Mit 1 14 (46,7)" 21 (48,8)" 28 (65,1)" 0 ()= <0,001
[MepenyacHe 0 15 (50) 17 (39,5) 11(25,6) 24 (96) <0001
[03piBaHHA 1 15 (50)* 26 (60,5)* 32 (74,4) 1 (4)123 ’
. 0 17 (56,7) 20 (46,5) 10 (23,3) 13 (52)
Merpucpikary 1 13 (43,3) 23 (53,5) 33(76,7) 12 (48) 0,017
. . 0 24 (80) 34 (79,1) 33(76,7) 19 (76)
Finepnnasis 1 6 (20) 9 (20,9) 10 (23,3) 6 (24) 0.978
MnaueHTapHa 0 19 (63,3) 19 (44,2) 15 (34,9) 25 (100)
AMCKYHKUIA 1 11 (36,7) 24 (55,8) 28 (65,1) 0 (0) 0,050
. . 0 27 (90) 38 (8,4) 40 (93) 23 (92)
lnonnaszia 1 3 (10)° 5 (1L6)° 3 (7) 2 @) <0,001
ToBLwHa, - 4 - 4 _ 4 - 123
Me (1Ol 36 (34-39) 35 (38-45) 34(40-52) 31(30-33) < 0,001
Maca, 660 635 640 600 0.336
Me (QI-QIll) (722-790) (570-720) (595-700) (540-712,5) :

lMpumimku: nopieHsAHHS pPosodusnocs 3a Kpumepiem Xi-keadpam abo Kpyckana-Yonnica, nocmepiopHi NopieHAHHS

nposodunacs 3a kpumepiem Mapackyinno abo [JaHHa, 8i0rnogiOHO:
t —giOmiHHicmb 8i0 nayjieHmie pl cmamucmuyHo 3Hadywa, p<0.05;
2 —giOmiHHicmb 8i0 nauieHmis P2 cmamucmu4Ho 3Hadyuwa, p<0.05;
8 —giOmiHHicmb 8i0 nauieHmis [p3 cmamucmu4Ho 3Hadyuwa, p<0.05;
4 —giOmiHHicmb 8i0 nauieHmis P4 cmamucmuy4Ho 3Hadywa, p<0.05.
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O3Hak¥ TUTAEHTAPHOT TUC(HYHKIIT BUSBIICHI TUTBKH
B IUIAIICHTaX OCHOBHOI rpymnu xiHok, p=0,050. Tennen-
Iist 10 301IBIICHHS MPOSBIB IUIANEHTAPHOI AUCPYHKIIIT
30epiraeTbes B 3aJIEKHOCTI BiJi TPUMECTPY BariTHOCTI
B 1,8 pasiB 10 MoMeHTy mosioriB (uB. Taom. 1).

[pu ornsi MI0KOBOT YaCTHHHU IIJIAICHT BiAMIYCHO
TpoMOO3 CyIMH IUTAIEHTH Ta MYNOBUHHU, HAsIBHICTH O1THX
iH(hapKTIiB IEHTpaIbHOTO Ta/abo KpaiioBOTO po3Talry-
BaHHs, 8 TAKOXK TICEBIOBY3JIU MTYITOBUHH, OLIBII BUpaKeH1
Y KIHOK, fIKi TIepeHecIn KOpoHaBipycHe iH(}IKyBaHHS
B paHHii niepiox BaritHocTi. [1[010 MaTeprHCHKOT YacTHHU
TUTAIeHT, BUSIBJICH] KaTbLIU(IKaTH TH(PY3HOTO TTOIIHUPEHHS,
611 iH(apKTH EHTPATBLHOTO Ta KPaHOBOTO PO3TalIy-
BaHHS, a TAKOXK TPOMOOTHYHI 3ryCTKH KPOBI TaKoXk OyIH
ORI XapaKTepHi I KIHOK, sKi neperHecau COVID-19
B paHHIH 1epioj] BariTHOCTI.

[lepequacHe q03piBaHHS IJIAIICHT Y KIHOK OCHOBHOL
rpynu BusiBieHo yactime, p<0,001. ¥V rpymi koHTpOIIO
TiapKd B 4% Bunaakis Oyinu momoOHi 3minu. Mopdoiio-
TiYHI 03HAKY MEePeAYacHOTO 03PiBaHHA IUIAICHT 301J1b-
uryBanucs B 1,5 pasu 3 1 1o 3 Tpumectpy BiANIOBIIHO
B OCHOBHIH TpyTi. Y TOPiBHAHHI 3 KOHTPOJIBHOIO TPYTIOI0
e 30inbiIeHHs Oyio BignosiaHo y 12,5, y 15 Ta 18 pasis
BigmosixHo (quB. Tabm. 1).

[Tpn Mopdomnoriuniit OniHIi OCHIKYBAaHAX TUTIAIIEHT
BCTAHOBJICHA BIIMIHHICTh B CTPYKTYpI ILIALEHT MIX Tpy-
mamiu [, 11, Ta [II B mopiBHSIHHI 3 KOHTPOJIBHOIO TPYTIOIO,
p < 0,001, 3i 36inbIieHHsM ix KinbkocTi y 1,4 pasu y 3a-
JISKHOCTI BiJl TpuMecTpy BaritHOCTi 3 1 10 3 Tpumectpy
BiMOBiAHO (quB. Tabm. 1).

KinbKicTh JUISTHOK MeTpUQiKaTiB y MialneHTax oCHO-
BHOI I'PYIIH JKIHOK TiIBUIIYBAIACS Y 3aJIC)KHOCTI BiJ] TPH-
Mectpy BaritHocTi —43%, 53,5% ta 77%, npu p = 0,017,
mo B 1,7 pa3u Gimpmre 3 1 o 3 TpuMecTpy BiIMOBiTHO,
[P LOMY B IPYIIi KOHTPOITIO Maiike y nonoBunu (48%)
BHUIAIKiB Oyau mon00Hi 3minn (nuB. Tadm. 1).

lNmonasis MIaneHTH Npu BUBYCHI XapaKTEPUCTHKH
[UIALEHTH Ha HAassBHICTH TiIoIuIa3il BUAB/ICHA BIIMIHHICTb
Ha piHi p<0,001. PiBHi rinorrasii mianenTn B rpymi 111
Ta B KOHTPOJBHIN Ipyni OyJlu OJHAKOBUMH Ta OyJIu Ha
piBHi 7% Ta 8% BixnoBiaHO. BUsBIEHHS YacTOTH TiMomn-
na3ii IIaneHTy y BariTHUX ocHoBHOI rpynu [ -y 1,25 pa3
tay 1,5 pasu Gunbiie y rpymi I, Hix y MaitOyTHiX MaTepiB
B IPyIIi KOHTPOITIO.

31e01bIIOr0 TICTONONIYHO TUIALICHTH He Oynu ypa-
JKEHI 3amajJbHAM TPOIecoM. Y TUTAIleHTI OFHIET )KiHKH
3 TIIOIUIA31€10 BUSBICHO MIKPOBOI'HHUINA JIIM(OIUTApHUX
1HOITBTpaTIB y AennAyaIbHii 000IOHII Ta BOTHAIIA HE3-
PiIMX BOPCHHOK (3aTpUMKa 103piBaHHS BOPCHHOK), MIKpPO-
BOTHHUIIA €KCTPaBUILO3HOTO TpododiacTa. VY miareHTax
3 rimeprutasiero (600,0 T) BCTaHOBIIEHO TiCTOMATONOTIUHI
3MiHU y BUIJISAI BHYTPILIHIX MaTepUHCHKUX 1H(APKTIB,
BigKiIazeHs hiOpuHY 1 TpOMOO3y y CyAnHAX AEIUAYaTHHOT
00OJIOHKH, a TAaKOXK MIDKBOPCHHYATHX CTPYKTYp. B mymo-
BuHI y 20% cnioctepexens mianeHt 3 COVID-19 Binmi-
YeHe MoMipHuit HaOpsik BapTOHOBUX ApariiB, a B IeLUY-
aNbHIN 000JOHIII — YaCTUHY CYJIUH 3 IOBHOKPOB’SIM, 1[0
criocTepiranocs MmpH Timeprurasii mianeHTw. [lepeBaxkHo
CTPYKTypa mianeHTapaoro 6ap’epy (monaa 50%) Biarmo-
Bifana tepminy recrauii 38-40 THKHIB BariTHOCTI.

AHai3 OTpUMaHKX JTaHUX BUABUB y moHan 60% rura-
LEHTaX XKIHOK, skl nepenecian COVID-19, y nmpo3opi ¢e-
TaJIbHAX MIKPOCYIMH TePMiHAIBHHUX Ta IMPOMIXHUX BOP-
CUHOK BI/IMIYa€ThCsl HASIBHICTH TPOMOIB, MIKpOTpPOMOIB
3 BUPAKEHOIO EKCITPECi€ro TPOMOOCTIOHIMHA-1 TOPiBHIHO
3 rpy1oro KoHTpoiro. KpiM Toro, y 4acTHHI CyJuH BiaMi-
YaBCsl YaCTKOBHUIT MPUCTIHKOBHI TPOMOO3.

[NapanenbHO B IUIALEHTaX JKIHOK, SIKi TIEPEHECIH KO-
poHaBipycHe iH(IKyBaHHS, TOCITIPKEHO YIBTPACTPYKTYPY
TUTAIEHTapHOTO 6ap epy. BUsBICHO HAABHICTH BipioHa
COVID-19 y crpykrypax cuHuutiorpodobdiacra. Y mi-
KPOCYIMHAX BiIMIYEHO CTa3 Ta OYaTOK TPOMOO3Y B (peTab-
HHX KaIliJisipax Ha T/ epUBacKyIsipHOro HaOpsiKy. Jliarnoc-
TOBAHO HEPIBHOMIPHE PO3LIMPEHHSI VI3 JKOTO HI0IlIa3Ma-
THYHOTO PETUKYIYMY Ta 3MEHILICHHS KPHUIIT B MITOXOH/IPISIX.

Takum 4MHOM, y TUIALIEHTaX JKIHOK 3 NIEPEHECEHUM
COVID-19, nepeBa)<HO Ha paHHIX 1 Mi3HIX TEpMiHAX BAriT-
HOCTI, 1IaTHOCTOBAHO 03HAKH IIAIICHTAPHOI TUCHYHKIIIT,
MepeaYacHoro 03piBaHHs 3 rimo/rinepruiasieto, metpudi-
KaIli€o, TECTPYKINIO CYIUH Ta TPOMOO30M i3 TIO3UTHBHOIO
CKCIIPECi€r0 TPOMOOCIIOHIUH-1 B MAaTEPUHCHKIIl YacTUHI
TUTAIICHTH.

3arajioM MopyIIeHHs IOCTHATAJILHOI ajamnTaiii 0yio
BCTAHOBIICHO y JiTEH OCHOBHO{I IPynH, y TOW 9ac y Tpymi
KOHTPOJTIO Bei it Oy 3moposi (p = 0,018). B obcrexenux
rpynax Haiuacriie 3puB nepediry paHHbOro HeOHaTalb-
HOTO IIepioy JiarHOCTYBaBCs B HOBOHAPOJDKCHUX, MaTepi
skux nepexsopinm Ha COVID-19 npotsrom 1 ta 3 tpume-
crpy BaritHocTi (30% Ta 27,9% BiAmosigHO), TOOTO KOKHA
3 IUTHHA 3 WX TpyI noTpeOyBasia nepedyBaHHs y Bijti-
JICHHI IHTeHCHBHOT Tepartii ab0 MMOCTIHTEHCUBHOTO JIOTIISILY,
MONTHOJICHOIO CIIOCTEPEKECHHS Ta JIiKyBaHHs. HalimeHina
YacToTa IMOPYILEHb IIOCTHATAJIBHOI a/IanTallil BCTAaHOBJICHO
y HOoBOHapomkerux I rpymm — 11,6%.

Hitu Big marepis, xsopux Ha COVID-19 B 1 ta 3 Tpu-
MECTpax BariTHOCTI, YaCTilIe HAPOIKYBAIHCS B CTAaHI
CepeHbO-TKKOI Ta TSHKKOT ac(ikcii B MOPIBHAHHI 3 HOBO-
HapopkeHumi 11 rpymu ta rpymoro kortpodto (p = 0,011).
VY nmite#t Bix marepis, mo xBopinu Ha COVID-19 B 1 Ta
3 TpuMecTpax, MopiBHY B 2 pa3u YacTille JiarHOCTyBalach
rimokcuuHo-imemiuna enredanonaris (I'E) y mopiBHsHHI
31 3710pOBMMH HOBOHapopkeHumH, ipu p = 0,005.

Yacrora cybenenmumanbaux kict (CEK) ta BHyTpimI-
HBOILTYHOUKOBHX KpoBoBIKBIB (BIIK) y HOBoHapoKe-
Hux (3a manumu HCT') He BUSIBAIIO BIIMIHHOCTEH MiX Tpy-
mamu, p = 0,222. [TpugomMy y HOBOHAPOIKEHHX, MaTepi KX
xBopinu Ha COVID-19 B 1 ta 3 Tpumectpax, B 2,8 pasu ta
1,9 pa3u vacrime niarnocrysanocs Bunaaku CEK ta BIIIK.

[Tix gac obcTexeHHs AiTeil OCHOBHOI TPYIH y KOXKHIH
3 aurunn | Ta Il rpyn Ha 1-2 100y miciist HapOPKEHHS 3a
nmaanmu EKT ta EXO-KI™ miarHocTOBaHa IMOCTTIITOKCHYHA
Kap/iomnaris 3 03HaKaMu apuTmii (Taxi/Opa/ii), MOOTHHOKHX
eKCTPACHCTOJI, 3arajJbHOr0 3HIKEHHS BOJIBTaXa, CKOPOTIH-
BOCTI cepls, perypritauii Ha 3-CTyIKOBOMY KJIarlaHi cepus,
rinmeprpodii NLTYHOUKIB Ta MIXKIILTYHOYKOBOT TEPETHHKH.
BcTaHOBIEHA CTAaTUCTUYHO 3HAYMMA BiIMiHHICTD YaCTOTH
KapAionarii y aiTeil Bij MaTepis, 110 MEPEHECIN KOpOHa-
BipycHY iH(EKIIif0 B 3 TPEMECTPi, Ta TPYHOI0 KOHTPOITIO,
p =0,016. BunayikiB ypakeHHsI ceplisi B KOHTPOJIBHIH TpyTIi
HE BiZ[3HAYEHO.
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PecniparopHi nopymeHHs Oy 1iarHOCTOBaHi y HO-
BOHAPOKEHUX OCHOBHOI IrpynH. Bu3HaueHa ctaTHCTHIHO
3HadyIIa BiIMIHHICTh YaCTOTH PECHipaTOPHUX PO3JIaIiB
y aiteit III rpynu Ta rpynu xontposmo, npu p = 0,015.
VY nopiBHSHHI 31 3[0pOBUMH HOBOHAPO)KEHUMH y He-
MOBIIAT Bi MaTepiB, mo xBopinu Ha COVID-19 B 1 Tpu-
MecTpi—Yy 2 pasu, B 3 TpuMecTpi—y 2,4 pa3u yacrimie Bij
HapOKCHHSI CIIOCTEPIrasIuCst ANXaIbHI pO3JIaIu.

VY nmiteit 0CHOBHOI Irpynyu AiarHOCTYBaJMCS BHYTPIIl-
HBOYTPOOHI ITHEBMOHI1, y TOH 4ac SIK B TPYIIi KOHTPOJIIO BC1
aitn Oynu 310poBi. He Oymo BiAMiHHOCTEH MiX TpynamMu,
p = 0,077. ITHeBMOHIsl y HOBOHAPO/PKCHNX 3yCTpidanacs
3 Gurboro yactororo B rpymnax I ta I11-8 10% ta 14% Bin-
noBigHo. B rpymi 11 neii nokasuuk cranosus 2,3%. Came
y HemoBIsT Bijt MarepiB 3 COVID-19 B 1 ta 3 Tpumectpax
y 4,3 pasu ta 6 pasiB Oiible, HiX B 2 TpUMECTPi Ta TpyIi
KOHTPOJTIO peatizyBajiacsi BHYTPIIIHbOYTPOOHA THEBMOHISI.

Panniii HeoHaTaIBLHUH CeTICHC Maiike He crocTepi-
raBcsi B KOHTPOJIBHiH rpymi Ta rpymi I1. Y Toi 9ac sik y Ho-
BoHapopkerux I Ta 11 rpyn PHC peamnizysascs B 10% Ta
2,3% BiamoBinHO, mpuuomy B 4,3 pasu Buile B rpymi I,
mpu p = 0,051.

VYipTpa3ByKoBi O3HAKM Ta 0G10XiMiUHI MOKa3HHUKH IIe-
YiHKOBOTO TPO]IITI0 CBIAYMIN NP0 NOpyImeHHs QyHKIi{
Tedinky y aitei ocHoBHoI rpynw, npu p = 0,058. Bins-
IIICTH 3MiH JlIarHOCTYBaJIach y JITEH, MaTepi ssKNX XBOPLIH
B 1 Ta 3 TpumecTpax, Ta craHoBmia — 23,3% Tta 14% Bin-
oBiTHO, o B 2,5 pa3u Ta 1,5 pa3u wacrime HiXx B TpyIIi
3I0OPOBUX JTITEH.

[opymieHHs TOJIEpaHTHOCTI Xap4ayBaHHS 31 cTaTHC-
THYHO 3HAYYNIOI0 BIZIMIHHICTIO MK TPyIIaMU HE BHSB-
nero, p = 0,746. Onqnak, Oyu BCTAaHOBJICHI 3MiHH O BCIiX
OCHOBHHUX T'pynax JiTe#, pH BiACYyTHOCTI B KOHTPOJIb-
Hill rpyni. Y giTel BiJy XBOPUX Ha KOPOHaBIpycHY iH]EK-
miro MaTepiB y 2 ta 3 rpumectpax y 1,4 pasn gacrime
CIIOCTEpIrajincsl BUMAJIKN 3pUBY IIIAHY €HTEPaIbHOTrO
XapuyBaHHSI.

NMitepatypa:

BucHoBku

Yei )KIHKM OCHOBHOI TPYIU MaJv TI€BHI IPOOJIEMH i
Yac BariTHOCTI HE3aJIXKHO BiJl TOTO, Ha SIKOMY TEpPMIHi Te-
pexsopinn Ha COVID-19. Onnak, HalOLIbII YPA3IHBOIO
KaTeropiero KiHOK, 110 Maju OUIbIIY Y4acTOTy peaizaliii
YCKJIaJHEeHb 1epediry BariTHoCTi, Oyiu Marepi, 1o mnepe-
HeCJIM KOpoHaBipycHy iHdekiito B 3 TpumecTpi. Busiie-
HHUH XapakTep MaToJoriuHUX 3MiH YIUIAEHTaX JKIHOK, 1110
MEPEHECTH KOPOHABIPYCHY TH(EKIIIFO ITi/] 4aC BariTHOCTI,
ocobnuBo y 1 Ta 3 TpumecTpax, marBepauB GopMyBaHHS
CTPECOBUX YMOB JIJIsl PO3BUTKY ILIOAA, LIO MTPU3BOIHIN JIO
aneHTapHoi Henocrartocrti, 3BYP, 3arposu nepemuacHux
nonoris Ta iH. Came micist neperecenns: COVID-19 na no-
YaTKy Ta HANPHKIHII BariTHOCTI YacTillle {IarHOCTYBaJIKCS
MOPYIIICHHS B CHCTEMI «MaTH-TIIAIICHTA-TLTi -HOBOHAPOJIKE-
HMII», 1110 3HAYHO MiJIBUIIYBAJIO PU3HK 3PUBY IIOCTHATAIBHOT
ajianTarii HOBOHAPOIPKEHHX BIZPa3y ITiCIIsl HAPOIKEHHSI.

Yei 1iTi OCHOBHUX IPYI HAPOIMIIKCS BYACHO, HE MAITH
BIJIXWJICHb [TOKa3HHUKIB (DI3MIHOTO PO3BUTKY. B 00cTEKEHHX
rpynax Haiuacriie 3puB nepediry paHHbOrO HeOHaTallb-
HOTO MEPiOJy JIarHOCTYBABCS B HOBOHAPOPKCHUX, MaTepi
skux nepexsopinm Ha COVID-19 npotsrom 1 ta 3 Tpume-
CTPY BariTHOCTI, KO)KHA 3 TUTHHA 3 IIUX TPYII OTpeOyBaia
nepeOyBaHHs y BiJJIiJICHHI IHTEHCUBHOI Teparnii abo mo-
CTIHTEHCHBHOT'O JOIJIAY, TOIINOJICHOTO CIOCTEPEKCHHS
Ta JiKyBaHHs. HaliMeHIa 4acToTa mopyIieHb OCTHATAb-
HOT aiarnTailii BCTAHOBIICHO Y HOBOHapokeHux 11 rpymu.

Takum YHHOM, BCTAHOBJICHI KITIHIKO-MOP(HOJIOTivHi mma-
pasienti B cCUcTeMi «MaTu-IUIalieHTa- 1Tl I-HOBOHAPOIKEHU I
TICJIs1 TIePEHECEHOT KOPOHABIPYCHOT 1H(EKIIIT )KIHKaMH ITi]] 4ac
BATITHOCTI JIOTIOBHSITh YSIBIICHH PO (DOpMYBaHHSI KacKa,y I1a-
TOMOP(]OJIOTIYHMX 3MiH, 1110 00YMOBITIOIOT CTaH JIITCH ITiCIIs
HapOJPKEHHST HOBOHAPOKEHHX, JI03BOJIUTH BYACHO ITPOTHO3Y-
BATU CTaH JiTel TPy PU3KKY Bijl HAPOIDKEHHSI, CBOEYACHO
KOPHUTYBaTH [IOTSHLIHHI TOPYILICHHSI a/lanTallii 3 BAKOPHCTaH-
HSIM Cy4acHHMX CTparterii 3arnodiraHHs peasizatii sk KopoTKo-
CTPOKOBHX, TaK i JIOBT'OCTPOKOBUX YCKIIaJHEHb Yy HEMOBJISIT.
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CLINICALAND MORPHOLOGICAL COMPARISON OF CHANGES IN THE SYSTEM «MOTHER-PLACENTA-
FEUTUS-NEONATE» UNDER THE INFLUENCE OF COVID-19 DURING PREGNANCY

T. Znamenska?!, T. Zadorozhnat, O.Melnyk?, Yu. Bondarenko?, Yu. Marushko®

Sl «Ukrainian Center of Maternity and Childhood of the National Academy of Sciences of Ukraine»* (Kyiv, Ukraine),
Donetsk National Medical University? (Kropyvnytskyi, Ukraine),
Bogomolets National Medical University® (Kyiv, Ukraine)

Summary.

COVID-19 is a global medical and social problem for physicians of various specialties. SARS-COV-2 infection can have an impact
on the course of pregnancy in women, on the prenatal condition of the fetus and on the postnatal adaptation of the newborn. The specific
symptom complex of manifestations under the influence of the SARS-COV-2 virus on the body of a pregnant woman results in significant
changes in the placental circulation and disrupts the steady development of the fetus and adaptation of the newborn.

Aim of the study: To conduct a clinical and morphological study of changes in the «mother-placenta-fetus-newborn» system in
mothers who had COVID-19 during pregnancy.

Results and their discussion: On the basis of the «Ukrainian Center of Maternity and Childhood of the National Academy of
Sciences of Ukraine», Kyiv, during 2021-2023 a retrospective-prospective study was conducted. A total of 141 pregnant women
participated in the study: the main group consisted of 116 pregnant women who had COVID-19, depending on the trimester of pregnancy
(subgroup I-111), the control group consisted of 25 healthy women. In accordance with the bioethical requirements of the Declaration
of Helsinki, a morphological study of their placentas and newborns was performed. All women in the main group had some problems
during pregnancy. These problems were relevant risk factors for the birth of their babies. Signs of placental dysfunction, premature
maturation with hypo-/hyperplasia, fossilization, vascular destruction and thrombosis were diagnosed in the placentas of women with
COVID-19, mainly in the 1st and 3rd trimesters of pregnancy. Impaired postnatal adaptation was found in the children, especially in the
main subgroups I and Il (p = 0.018). Children of these subgroups were more often born with moderate and severe asphyxia, p = 0.011.
Respiratory disorders were 2.4 times more frequent in children of subgroup I11 and required intensive care, p = 0.015. In these subgroups,
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posthypoxic cardiopathy (p = 0.016) was diagnosed in 1 in 3 children. Hypoxic-ischemic encephalopathy, p = 0.005, subependymal and
intraventricular hemorrhages on neurosonograms were 2.8 and 1.9 times more frequent in newborns of subgroups | and 111, respectively.
In children of the main group, inflammatory changes in internal organs were detected.

Conclusion: Study of the mechanism of transmission of infection from mother to child, changes in the feto-placental barrier and
characteristic disorders of the neonatal period in children from mothers who had COVID-19.

KeyWOI‘dS: COVID-19; Mother-Placenta-Fetus-Newborn System; Children; SARS-COV-2 Infection; Feto-Placental Barrier;

Disorders; Morphological Study.
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PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

VK 618.3-008.6-084:612.015/017 BIIJIMB ITPODIJIAKTUYHOI'O JIIKYBAHHA
DOI: 10.24061/2413-4260. XV.1.55.2025.10 BATTTHUX I3 [IIABUITEHWM PU3MKOM
[TPEEKJIAMIICIi HA HASBHUM
B.JI. Bawenxo JIUCBAJIAHC ITPO- TA IIPOTU3ATIAJIBHUX
IMonTaBchbKuii AepiKaBHUN MEIMYHMI YHIBEPCUTET LHNUTOKIHIB, AKTUBHICTB INOS
(m. Tonrasa, Ykpaina) TA APTIHARU
Pe3tome

Yacmoma sazimnocmell, wo nepedicaioms 3 npeexiamnciero, cmanogums 5-10%, sax npuuuna mamepuncokoi cmepmmuocmi
60HU 3aUmaromsb 3-4 micye. Y pasi HasgHocmi YUMOKIHOB8020 OUCOANANCY 13 NEPEBANCAHHAM NPOOVKYITI NPO3ANATbHUX YUMOKIHIE
hopmyembcsi cucmemna eHOomenianbha OUCQYHKYist, npu K HeNOBHOYIHHA IHEA3Is Mpogobracmy 6 Cipanbhi apmepii mamxu
CHpUAE BUHUKHEHHIO PIZHOMAHIMHUX 2eCIAYIHUX YCKAAOHEHD.

Mema i 3a80aHHs 00CAIONCEHHA BUSUUMU PIGEHb NPO- I NPOMUSANATLHUX YUMOKIHIE ma akmusHocmi inoyyubenvroi NO-
CUHMA3U T apeiHa3u 8 CIU3i YepsikaIbHO20 KAHALY Y 8AIMHUX i3 NIOGULYEHUM PUSUKOM BUHUKHEHHS NPeeKIAMNCIl; oyiHumu
epexmueHicme 3aCmoCcoO8aH020 AIKY8AHHSL Y 30ANAHCY8AHHT YUMOKIHOBOI pigHO6A2U mMa HOPMANI3ayil 0OMiHy OKCUY a30my.

Mamepian i memoou oocnioxcennsn. /s eupiwents nocmasienoi memu oyau oocmedceri 110 gacimuux, 3 sixux 28 sncinok
cknanu konmponony 2pyny (KI') (300posi sacimui); 82 scinku — ocnoeny epyny (OI) (ye 6yau scinku epynu nioguuyeno2o
PUBUKY NPeeKnamMncii 3a aHamHecmudHumMy Gakmopamu ma iz sMeHuleHHAM MOKY KPOGi 6 CRipAlbHUX apmepisax Mamxu,
skl Kposonocmauaioms niayenmy, ¢ 18-20" muocnie eazimnocmi). Ceped sacimuux ochognoi epynu 33 ne ompumysaiu
yoockonanery emopunny npogiraxmury npeexiamncii (OI-1), a 49 sazimuux (OI-11)- npuiimanru memepopmin, simamin D® ma
K6epyemuHt 3 n0GIOOHOM. 3a0Ip YepsikaIbHO2O CIU3Y GUKOHYBABCS CIMEPUTLHOIO WiImMOouKo0, Ky nomiwanu 6 2 ma 0,2M mpuc-
6ypeprnozco pozuuny (PH=7,4) i 36epicanu 6 samoposicenomy 6uensoi. Buicm npo- ma npomuzananvhux yumoxinie (INF-y, TNF-q,
IL-10) docrioscysanu 3 sukopucmanusam 6iOnoGiOHUX CIMAHOAPMHUX KOMEPYIUHUX HADOPIE peazenmie 321010 3 IHCMPYKYIAMU
supobnuxa. Akmusnicmu indyyubervnoi NO-cunmasu 6 causi yepgikaibHo20 KAHAy 6U3HAYANU, BIOHIMAIOUU NOKAZHUKU
axkmuenocmi koncmumymueHux izogpopm (CNOS) i3 3aeanvroi akmusnocmi NO-cunmasu. Akmusnicmo apeinasu eusHauaiu 3a
piznuyeio konyenmpayitl L-oprimuny 0o i nicas inky6ayii npu t=37,0 °C. Ompumani noxaznuxu eupasicaiu 6 mxmonslxe.lna 1e
oinka yepsikanvoeo ciuszy. Jocniodicents nposedeno iz O0OmpuMaHHaMm ROT0AHCEHb NPO npaga modunu ma oiomeouyuny. OopooKy
pe3yiLmamis 00CaiodNceH s nPOBOOUNU MEMOOAMU MATNEMAUYHOT CIMAMUCIUKU 3 PO3PAXYHKOM CePeOHIX GUOIPKOGUX 3HAUEHD
(M), oucnepcii (o) ma nomunok cepeonix snauens (M), oyinkoro kpumepito Cm’00eHma 3a 00NOMo2010 CIAMUCIMUYHOL BPO2Pamu
«STATISTICA» («StatSoft Inc.», CIIIA). Cmamms € ppaemenmom iniyiamusnoi H/[P kagedpu akywepcmea ma 2inexonoii Ne 2
Tonmascwvrozo deparcasroeo meouunozo yHisepcumenty «Onmumizayis nioxo0ie 00 8edeH s 6a2iMHOCHII Y JCIHOK SPYN BUCOKO2O
PUBUKY RO GUHUKHEHHIO aKyuepchKkoi ma nepunamanvioi namonoeii» (Ne depoicpeccmpayii 0122U201228, mepmin euxonarnns
2022-2027pp.).

Pezynomamu ma ix 062060penns. Y 6azimuux 3 epynu nio8UUeH020 PU3UKY BUHUKHEHHS NPeeKIaMncii, aKi He Ompumyeanu
npoginaxmuunoeo aixyeanns (OI-1), 6usieneno 30inbuenHs 6MIiCHY NPO3ANAILHUX YUMOKIHIG Y YePEIKAIbHOMY CIU3L; DIGeHb dice
npomusananvrozo yumokiny 1L-10 ¢ OI'-I1 0ocmogipro 3nusicysascs. Akmusnicms iINOS 6 yepgikanoromy causzi ¢ OI-1 3Hauno
3pocaa, mooi 1K AaKMuGHiCMe apeiHa3u NOPIGHHO 3 KOHMPOLemM 00CMOGIPHO 3HUNCYBABCS. Buseneni 0ocmogiphi kopenayii midxc
axmuenicmio iNOS, 3 00n020 60Ky, i pienem 6 yepsikanvromy causi TNF-o (r=0,77; P0,001) ma IFN-y (r=0,55; P0,01), 3 opyeoeo
60xy. 3natidena nosumugna Kopenayia misc snudicennsm piens 1L-10 ma nadinnsam axmusnocmi apeinasu 6 yepeikarbHomy ciusi
(r=0,56; P0,02), a maxosic necamuena kopensyis misxic 36invuennam akmuenocmi iNOS ma smenwennam axmusnocmi apeinasu
(r=-0,43; P0,05). V arcinox OI'-II, sixi nputinsiau Kypc npo@inakmuuno2o nikysauts, nopieusno 3 OI-1, 6i00ynocs smenwens
pienie npozanaibHux yumokinie 6 yepsixaionomy cauzi: 1IFN-y 6 1,2 pasu, TNF-o —¢ 1,8 pasu. Buicm npomuzanansrnozo
yumoxiny 1L-10 npu yvomy docmosipro 3spocmas (¢ 1,5pasu). 3acmocysanns npoghinakmuunoi mepanii 3HU3UI0 AKMUGHICHb
iNOS 6 yepsikanvnomy causzi ¢ 1,9 paszu, a akmusnicms apeinasu 3pocia ¢ 1,6 pazu. Kniniuno npoginakxmuune 1iky8anHs
00380IUN0 3HUBUMU YACTNOMY SUHUKHEHHS NPeeKAaMncii ¢ nismopa pasu i ma 1,8 pazu smenwumu nepunamansiy CMepmHicmb.

Bucnoexu: Y sicinok epynu nioguujenoco pusuxy SUHUKHEHHA NPEeKiamMncii, AKi He ompumyeaiu npo@iiakmuino2o
JKy6anHst, 6 28-34 muoicni 6a2imnocmi 8usI81eHO 3pOCMANHS Y YEPSIKATbHOMY CIu3i pisHie npozananvhux yumoxinis IFN-y ma
TNF-a npu snuscenni konyenmpayii npomusananvioco yumoxiny 1L-10; idsnauanoca niosuwenus akmusnocmi iNOS npu
3HUdICenHi akmuenocmi apeinaszu. Y ocinox OI-11, axi npuiinanu Kype npoginaxmuuno2o 1ikyeants, 6y1o eUa61eH0 3MEHUEeHHs
KOHYeHmpayii npo3anaibHux Yyumokinie 6 yepeikaioHomy causi, a emicm npomusanaivroeo yumoxiny 1L-10 oocmosipro
3pocmag; Koncmamosano suudxcenns akmusrocmi INOS 6 yepsikanvromy causi npu 36invuienni akmusnocmi apeinasu. Kniniuno
npoghinaxmuune AiKy8aHHsA 00360MUN0 3HUSUMU YACTNOMY GUHUKHEHHS npeeKkaamncii ¢ nismopa pasu i 6 1,8 pazu smenwumu
NePUHAMATbHY CMEPMHICMDb.

Knwuoei cnoea: nposananvni yumoxinu; npomusananvni yumoxinu, NO-cunmasa; apzinasa; memepopmin; eimamin D3;
K6epyemun.

BeTtyn TpodobiacTruHa TpaHCchopMallis CHipaJbHAX apTepii

YacToTa BaTiTHOCTEH, 110 TIepeGiraloTh 3 NpeeKIam- MATKH; JI0 IPYTOro TPUMECTPY BariTHOCT] eHAOTeiabHI
ncier, ctaHoBUTh 5-10%; sik mpuYUHA MaTEPUHCHKOT Ta M’ SI30BHI Iap LUX apTepill MOBHICTIO 3aMilllyIOTECS HA
CMEPTHOCTI BOHH 3HaXoAThes Ha 3-4 micui [1]. Y 3mopo- ¢bi0puHOi Ta CTAIOTh HEUYTAUBUMHU JIO Jil €HIOI€HHUX
BUX JKIHOK Ha eTarti ()opMyBaHHs [LUIALCHTH BiOYBa€ThCs npecopHux arenTis [2,3,4].
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[peexnmamMrcis Ta eKJIaMIICis B TETIEPINIHIN Yac po3Iiis-
JIAIOTHCS SIK TOJIIOPTaHHA HEAOCTATHICTh, IO TIEPBUHHO
o0OyMoOBIJIEHa 3HMKEHOIO 1HBa3i€ro Tpodobdiacty B crii-
pasbHi apTepii MaTkH [5] i3 BHHUKHEHHSIM Ba30KOHCTPUKIIIT
Ta eHA0TEIIabHOI TUCHYHKIIT; TPU [IBOMY ITPOTPECYE Ti-
TTOBOJIEMIs, TIIEPKOATYIIAIIIS Ta IDTAlCHTapHA AUCHYHKIIISA,
1 BUHHKaE TpeekaamIcis [6].

[TounHarouu 3 paHHIX TEPMiHIB (i310JI0TTYHOT BariTHO-
CTi, 301IBIIyEThCS BiICOTOK KIiTHH Th2-THTIy, SIKi cripus-
101h BupoOenHio Ig G. [Iponykuist 1gG 3naxonuTbes mig
kxoHTpOseM IL-6. 3pocTaHHsa BMICTY FOTO iHTEPICHKIHY
JIOTIOMArae B 3aXUCTI aHTUTEHIB IUI0JA BiJ O10JIOTTYHUX
MexaHi3MiB iMyHHOI BianoBiai marepi [6,7].

VY paHHI TepMiHHU BariTHOCTI aKTUBYETHCS IMyHHA
cymnpecisi, sika CHpUYMHEHA 3MIIIEeHHSIM [UTOKIHOBOTO
6amancy B 6ik mpoxykiii Th2-tumy. Bouu 610Ky0Th
BHUPOOJICHHSI IPO3aNaJIbHUX [IMTOKIHIB MOHOLIUTAMH Ta
AKTHBHICTH T-IIUTOTOKCUYHUX KIITHH. Y paHHI TEpPMiHH
recrauii Ba)JIMBY pOJib BilirpatoTh nutokinu IL-4 ta
IL-10, siKi cpusFOTh MPaBUIILHOMY PO3BHUTKY BariTHOCTI.
30inbmenns BMicTy |L-4 mpurHidye cHHTE3 Mpo3ananbHIX
murokinis IFNy i 1L-12 [6,7,8].

[TepeBakaHHS MPOIYKIii Mpo3analbHUX MUTOKIHIB
cripusie pOpMyBaHHIO €HIIOTENiaNbHOT AMcdyHKIIIT, 1110 BU-
KJIMKa€ BAHUKHEHHS PI3HOMaHITHHX reCTalliiHUX yCKITa -
nenb [9,10].

VY 310pOBUX JKIHOK B paHHIX T€pMiHaX BariTHOCTI HO-
CHITIOETRCST BUpoOeHHs okcuay asoty (NO) Ta mpocra-
nukiiny. NO € moTy>KHUM Ba30IUIISITOPOM, IO CIIPHUSIE
HOpPMaJIbHOMY IUTalleHTapHOMY KpoBOTOKY [11]. 3meH-
menHs piHst NO npu3BOAUTE 10 MOPYIICHHS MPOIECIB
IUIaLeHTAlil Ta 3aTpuMKH pocTy riona [2,12]. NO-cunTaza
i aprinasa KoHKypyoTh 3a L-aprinin [13,14]. Aprinasa
npurHiuye ennoreniansay NO-cunTasy (eNOS), 1o Bu-
KJIMKae akTuBarito inmyidensaoi NO-cuntasu (iNOS) i3
36imbIIIeHHAM BUPOOIeHHS OKenay asoty [11,15].

MeTa AocniaXeHHSA: BUBYUTH PiBEHB MPO- i MPO-
TH3aNaJTbHUX ITUTOKIHIB Ta aKTHBHOCTI 1HIYIIUOCIBHOT
NO- cuHTa3¥ i apriHasu B CJIHM3i LIEPBIKAJIBHOIO KaHa-
Ty y BariTHUX i3 MiJABUIIEHUM PU3UKOM BUHUKHCHHS
MpeeKJIaMIICii; OMIHUTH e(PEeKTUBHICTh 3aCTOCOBAHOTO
JIiKyBaHHs y 30ajlaHCyBaHHI IIUTOKIHOBOI piBHOBAru Ta
HOpMaJi3aIlii 0OMiHy OKCHIy a30Ty.

MaTepian i MeToau foCniAKeHHA

Jiist BUpIIIEHHSI TIOCTABJICHOT METH OyJH 00CTEkKEHI
110 BariTHHX, 3 IKHX 28 )KIHOK CKJIaJI KOHTPOJIBHY TPYITY
(KT') (3moposi Barithi); 82 xinku — ocHoBHY Tpymy (OI)
(e OyImH JKIHKH IPYIH MiABUILEHOTO PH3UKY MPEeKIaMIICii
32 aHAMHECTHYHUMH (HaKTOPaMH Ta 31 3MEHIIEHHIM TOKY
KPOBI B CITIpaJIbHUX apTepisix MaTKH, sSIKi KPOBOIIOCTAYat0Th
rarenty, B 18-20"8 tikHiB BaritHOCTI). Cepet BariTHUX
OCHOBHOI rpynu 33 KIHKHM HE OTPUMYBaJIN YIOCKOHAJICHY
BTOpUHHY MpodinakTuky npeeknammcii (OI'-1), a 49 pa-
ritaux (OI'-II) — npuiimanu metdopmin, Bitamin D3 Ta
KBEPLETHH 3 ITOBIJJOHOM.

JlaHuii KOMITTEKC BTOPHHHOT PO ITaKTHKH ITPeeKIaM-
nicii OyB po3po0JICHUIH, BUXOIMYH 3 HACTYITHUX [TPUYHH:

e MeT(OPMiH IPUTHIYY€e BUPOOICHHS PO3anaibHUX
OUTOKIHIB MaKpodaramu i €HJI0TETIOMUTAMH JIFONUHH Ye-
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pe3 3MEHILCHHS aKTUBHOCTI HYKJIEapHOTO (hakTopa TpaH-
ckpwii [16]; BiH Takox HOpMaITi3ye QYHKITIO €HIOTEITII0
Ta 301IbIIy€E BUPOOICHHS MTPOTU3ANAIBHUX UTOKIHIB
[17,18]; mpemapat npusnagascs mo 500 Mr Ha 100y 10
34 THKHIB BariTHOCTI,

e Bitamin D € perynaropom nenuayainbHOTO imMy-
HITETY, BiH 3HIKYE TPOIYKIIIO MPpO3anajbHUX UTOKI-
HIB 1 HOpMatizye 0OMiH okcuay azory [19,20,21,22,23];
3 18-20" TIKHIB BariTHOCTI i 10 PO3POKEHHS KiHKAM
mu npusHayasu 1o 2000 MO sitaminy D® B nenbBaritHiIM
3 HasIBHUMH aHAMHECTHYHUMH (haKTOPaMH PU3UKY BHHHK-
HEHHSsI IPEEKJIAMIICIT Ta 3HW)KEHHSIM KPOBOTOKY B CITipalib-
HUX apTepisx MaTKH,

® KOMILIEKC KBEPUETHHY 3 OBIIOHOM: KBEPLICTUH
MIPUTHIYY€e BUPOOJICHHS IIPO3aajbHUX LUTOKIHIB 1 pIBEHb
Basornpecopis [24] Ta 36ibIITye MPOIYKITIFO BA30MHUIATATO-
PiB i3 BiJIIOBIIHUM 3POCTaHHSIM KPOBOILUIMHY B CITipajb-
HUX apTepisix MaTKH y BariTHHX 3 mpeeknamciero. [Ipe-
mapar nmpu3HadaBcst BHYTPimHB0BeHHO 10 500 Mr/mo6y
npotsiroM 10 nuiB. [ToBTOpHMI Kypc MPOBOIMIN Yepe3
6 THOKHIB.

BuzHaueHHs piBHS MTpo- Ta MPOTU3AIATBHUX [IUTOKIHIB
i akruBHOCTI iINOS Ta aprinasu y nepBikaabHOMY CIIH31
npoBoauau B 5-6, B 17-18 Ta B 28-34 TwkHI BariTHOCTI.

3a0ip 1epBIKAITBEHOTO CIIN3Y BUKOHYBABCS CTEPHIILHOIO
HIITOYKOIO, sIKy nomimanu B 2 mit 0,2M Tpuc-0ydepHoro
pozuuny (pH=7,4) i 30epiraiu B 3aMOPOKEHOMY BHIVISI.
Bwmict mpo- Ta nportuzanansaux nutokiis (TNF-o, IFN-y,
IL-10) nocnijkyBany 3 BUKOPUCTAHHIM BiAMOBIIHUX
CTaHIAPTHHUX KOMEpUiifHUX HaOopiB peareHTIB QipMu
«\ector BEST» 3rigHo 3 iHCTpyKIisiMu BUpoOHHKA. J{o-
JaTKoBO po3paxoByBascs inaeke TNF-o/ 1L-10.

AxruBHICTb 1HAYOenbHOT NO-crHTa31 B Ciu3i Lep-
BIKQJILHOTO KaHaJly BU3HAYAJIU, BITHIMAIOYH ITOKA3HUK aK-
THBHOCTI KOHCTHTYTHBHHEX i30¢opm (CNOS) i3 3aransHol
axtuBHOCTI NO-cunTa3u [11]. AKTHBHICTB apriHasu BU3Ha-
Yali 3a Pi3HUIICI0 KOHIEHTpalii L-opHiTHHY 10 1 micis
inky6arii npu t=37,0 °C [25]. OrpumaHi OKa3HUKH BHU-
paxkaiau B MKMOJIb/XB. Ha 1r Gilika [epBiKaIbHOTO CIH3Y.

JocnimKeHHS IPOBECHO i3 JOTPUMAHHSAM TOI0KECHD
po mpasa JroauHu Ta oiomeaununy. OOpoOKy pesyibra-
TiB JOCII/KSHHS IPOBOIMINA METOJAMH MaTeMaTHYHOI
CTaTHCTHKH 3 PO3PAaXyHKOM CepeiHiX BUOIPKOBHX 3HAYEHb
(M), nucrepcii (6) Ta MOMUIIOK cepenHiX 3HaueHb (M),
OIiHKOIO KpuTepito CT’roIeHTa 32 JOIIOMOTOO CTaTHCTHY-
Ho1 mporpamu «STATISTICA» («StatSoft Inc.», CLIA).

Crartsa € ¢parmentom iHiniaruBHOT HJIP kadenpu
akyuiepcrsa Ta rinexosorii Ne 2 [TontaBcbkoro aepikas-
HOTO MEAMYHOTO yHiBepcuTeTy «OnTnumizaris migxoaiB
JI0 BEJICHHS BaTiTHOCTI y JKiHOK I'PYIT BHCOKOTO PHU3UKY IO
BUHHMKHEHHIO aKyIIEPChKOI Ta MepUHATAIBLHOT I1aTOI0T1i»
(Ne mepxpeectpanii 0122U201228, tepMin BUKOHAHHS
2022-2027pp.).

Pe3ynkTaTy Ta ix 06roBopeHHsA

V BariTHUX 3 TPYIH MIBHILICHOTO PU3UKY BUHUKHECHHS
npeekyaMIcii, Kl He mpuiiManu npoQigakTHUHE JiKY-
BanHs (OI'-I), BUsBICHO 301MBIICHHS BMICTY MpO3araib-
HUX IIUTOKIHIB y mepBikampHOMy ciu3i (Tadm. 1): 8 OT'-1
koHnentpauist IFN-y y nepBikajgpHOMy Clu3i cTaHOBHIIA
13,140,71 nr/mn npotu 10,440,52 nr/mn y KT' (P0,01),
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a Bmict TNF-o nopisuroBas 7,1+0,55 nr/mu npu mokas-
Huky B KI' 3,420,25 nir/min (P0,001). Bumict nporu3anass-
Horo nutokiny IL-10 B OI'-1 3HmKyBaBCsl, CTaHOBIIYN
6,1+0,2 nir/vot potu 9,6+0,64 B rpymi kouTposro (P0,001).

Koedimient TNF-a/IL-10 36inbiyBaBces Bij mokazHUKa
0,35+0,03 8 KT 10 1,16+0,07 8 OT'-I (P0,001), To6TO CriiB-
BiJTHOIICHHS BMICTY IPO3alaJIbHAX Ta MPOTHU3ANaTbHAX
nutokinis B OI'-I 3pocraino 6inbmie HiX y 3 pasu.

Ta6bnuus 1

3miHum B Il TpumecTpi BariTHOCTI piBHIB Npo3ananbHUX Ta NpoTu3ananbHUX LUTOKIHIB y LiepBikanbHOMY Crnusi

y XKiHOK, siki npunmanu metdopMmiH, BitamiH D3 Ta kBepLeTUH 3 noBigoHom (OI-1l) B nopiBHsAHHI i3 BariTHUMM,
AKi He OTpMMyBanu Takoro nikysaHHsa (Orl-I)

. [pynu xiHoK
PiBeHb nNpo- Ta npoTm3ananbHNX
LMTOKIHIB KoHTponbHa rpyna OcHoBHa rpyna-| OcHogHa rpyna-l|
n=28 n=33 n=49

214055 4,0+ 0,33

TNF-a, nr/mn 3,4 +0,25 P 0_0(')1 P>0.1

e P,0,001

+

INF-y, nr/mn 10,4 £ 0,52 13;3115 (?1’71 éi’gz;g’i

61402 8,9+0,5

IL-10, nr/mn 9,6 £ 0,64 P 0_00’1 P.>0,2

1 P, 0,001
116 + 0.07 0,45+0,13

TNF-a/IL-10 0,35+0,03 'P 0_00’1 P.>0,5

e P, 0,001

VY xinok OI'-II micas nikyBaHHS OyJo 3HaWIeHO
3MeHIeHHst piBHs IFN-y, sikuii B 1aHiil rpyni cTaHOBUB
11,3+0,8 nr/ma nportu 10,4+0,52 nr/mi 8 KI' (P>0,1),
a piseab TNF-a B8 OI'-II cranosus 4,0+0,33 nr/miu npu
MOKA3HUKY y 310poBuX KiHok 3,4+0,25 mr/mia (P>0,1).
Bwict nporusananbsaoro uutokiny IL-10 B OI'-11 3pocras
10 nokaszuuka 8,940,5 nr/mi npu 3nagenni B KI' 9,6+0,64
(P>0,2). Koedimient TNF-o/ IL-10 B OI' 3MeHIIMBCS 10
0,45+0,13 mpotu 1,16+0,07 8 OI'-1 (P0,001) (Tabm. 1).

OpHi€r0 3 JTAHOK MaTOreHe3y MpeeKaaMIicii € nedimur
oxcuy azoty NO; 1ieii Ba3oaustaTtop mpoTUCTOTTh JIii Baso-
KOHCTPHKTOPIB; BiH O€pe y4acTb y peryisiiiii TOHyCy CyJIMH Ta
IHTEHCHBHOCTI KPOBOTOKY B HHX [11, 12] 3HmKeHHs BMicTY

OKCH/Iy a30Ty MPU3BOIUTH J0 HEMOBHOIIIHHOI IUIAIICHTa-
wii 1, BIAMOBIAHO, 0 3aTPUMKH pocty tuioza [6, 7]. Oxcun
a30Ty CHHTE3y€ThCs 3 L-apruHiHy 3a TOMOMOror0 eHIoTe-
maneaoi NO-cunTa3u. 3a 3aranbHuii cyoctpar L-apruniny
3 NO-cunTa3010 KOHKYpye aprinasa [11, 13, 14]. I[Tpu ripomy
axtuByeThest iHayioeapHa NO-cunrasa (iINOS). s akTuBa-
1ist BiOYBA€ETHCsI 3@ JOMOMOIOIO MPO3aIaIbHUX [IUTOKIHIB.

B OI'-1 36insmunace akruHicTh iINOS (Tabn. 2)
(2,91+0,3 Mxmors/xB./1r Ginka ipotu 1,2+0,17 MMosb/xB./1r
B rpymi kouTpoiio; P0,001). AKTHBHICTH ke apriHazu
y xkiHok OI'-I nopiBusiHo 3 'K 3mMenmmunace B 1,68 pasu:
1,31+0,61 mxmonbs/xB./1r Ginka B OI'-1 mopiBHsHO i3
2,20+0,2 mxmonb/xs./1r 6inka 8 KI' (P0,001).

Ta6bnuus 2

3minum B lll TpumecTpi BariTHOCTI akTMBHOCTI iHAYUn6enbHOi NO-cuHTa3m Ta apriHa3u B LepBikaribHOMY Crnu3i
y XKiHOK, siKi npunmanu metdopMiH, BitaMiH D3 Ta kBepLeTUH 3 noBigoHom (OI-1l) B nopiBHsIHHI i3 BariTHUMMu,

AIKi He OTPUMyBarnu Takoro nikyBaHHsA (Ol-I)

Bui Mpynu xiHok
iINOS TaM:;riHasm KoHTponbHa rpyna OcHosHa rpyna-| OcHoBHa rpyna-Il
n=28 n=33 n=49
L 1,50+ 0,22
AKTVBHICTb |NQS, 124017 2,91+0,3 P, >0,2
MKMOIb/XB/1 r Binka P,0,001 P,0,001
] . 2,10+0,23
AKTMBHICTb apriHasu, 220402 1,31+£0,16 P>0,5
MKMOnb/XB/1 1 Ginka P,0,001 P,0,01

V Baritaux OI'-11, sxi, mounHarouu 3 18-20% Tux-
HIiB BariTHOCTI, mpuiiMaan MeTGopmin, Bitamin D3 Ta
KBEpIIETHH 3 MTOBiJOHOM, HOpMaIi3yBaBcs OamaHC aK-
tuBHOCTI iINOS Ta aprinasu. PiBHI 1iux 6iojorigHo ak-
THBHUX pedoBHH HaGmu3uauchk no takux B KI' (iNOS
B KOHTPONBHIH rpyri cranoBuB 1,2+0,17 Mxmons/xB./1r
Oinka, a 8 OI'-II 1,50+0,22 mxmons/xB./1r 6inka; P>0,2).

AXTHBHICTB aprinasu Oyna 2,20+0,2 MmrmoiIb/xB./1r Ginka
ta 2,1£0,23 mxmoins/xB./1r Ginka Bignosigxo; (P >0,5).
BussieHi 1ocToBipHI KOpensnii Mk aKTHBHICTIO
iNOS, 3 onHOTO OOKY, 1 piBHEM B IIEPBIKAIBHOMY CIIH31
TNF-a (r=0,77; P0,001) Ta INF-y (r=0,55; P0,01), 3 mpy-
roro 0oKy. 3HalIeHa TO3UTHBHA KOPEISIIist MiXK 3HIKCH-
HsM piBHS |L-10 Ta magiHASIM aKTHBHOCTI apriHa3M B 1ep-
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BikanpHOMY cim3i (r=0,56; P0,02), a Takox HeraTuBHa BucHoBKkuM

KopeJsiiist Mk 30inbienHsM aktuBHocTi iINOS ta 3mMen- 1. V kiHOK 3 MiJBUIICHUM PU3UKOM TIpEEKIaMIICii

IIEHHSM aKTUBHOCTI aprinasu (r=-0,43; P0,05). B 28-34 TIKHI BAaTiTHOCTI B LIEPBIiKaIbLHOMY CIIH3i 3p0OCTa-
MokHa 3aKIIFOYHTH, 10 y BAariTHAX 3 BUCOKHM PH3H- 10Th piBHI po3ananbHux uTokiHiB (INF-y B 1,25 pasu ta

KOM BHHHKHEHHS MPEeKIaMIICii Mae Miclie JOMiHyBaHHS TNF-0 B 2,1 pa3u) npu 3HWKEHHI KOHILIEHTpAIlii TPOTH3a-

npozananbHuX HUTOKiHIB TNF-o Ta INF-y i3 maginasam nanbHOro tutokiny 1L-10 B 1,6 pasm.

piBHS poTn3anaigbHoro nurokiny 1L-10, mo cnpuunnse
JcOananc akTUBHOCTI (DepPMEHTIB, K1 PEryIOI0Th 0OMiH
L-apruniny, 3i 30utbiieHHsM aktuBHOCTI INOS mpu 3HU-
JKCHHI aKTHBHOCTI apriHasu.

Taxki nmopymeHHs 6alaHCy IUTOKIHIB Ta CIiBBiIHO-
menHs aktuBHOCTI iINOS Tta aprinasu, BiporigHO, IPU3BO-
TUITH JTO 3HIDKCHHS 371aTHOCTI TpooOIIacTiB 10 X TIOBHOLIIH-
HOT iHBa3ii B cripanbHi aprepii marku [3, 4, 9, 10, 23, 26].

[poBeaeHuii Kypc POQLIAKTHIHOTO JiKYBaHHS JO3BOJIUB
HaOJIM3UTH PiBHI BUBYCHHUX IPO- 1 POTH3ANATBHUX IUTOKIHIB,
a takox criBBiHoIIeHHs akTuBHOCTI INOS 1 aprinasu B cimsi
LEPBIKAILHOTO KaHAJY y BariTHUX 3 MiJIBUIICHUM PH3UKOM

2. Y BariTHUX, Ki HE OTPUMYBAJIH NPO(ITAKTHIHOTO
JKyBaHHS, 3HAWICHO MiABUIICHHS aKTUBHOCTI 1HIYIIH-
6enbHOi NO-cuHTa3M B LiepBiKaibHOMY Cli3l B 2,3 pasi,
a aKTHBHICTH apriHa3u 3MeHImmIach B 1,7 pasu.

3. ¥V xinok OI'-II, sixi mpuiitmanu Kype npoginakTid-
HOTO JIiKyBaHHS1, mopiBHsHO 3 OI'-I BinOystock 3MeHIIEHHS
PIBHIB MpO3alaJibHUX HUTOKIHIB B LIEPBIKAJILHOMY CJIH3i:
INF-y -8 1,2 pa3u, TNF-a — B 1,8 pa3u. Bmict nporu3sa-
nanpHOTO IIHTOKIHY |L-10 mpu misomy 3poctas B 1,5 pasm.

4. 3acrocyBaHHS NpodiTaKTHYHOI Teparnii 3HU3HIO0
axtuBHicTh INOS B niepBikaabHOMY ciu3i B 1,9 pasy, a ak-

BUHHMKHEHHSI [IPECKIIAMIICIT JI0 TOKa3HUKIB, PUTAMaHHHUX 3710~ THBHICTh aprinasu 3pocia B 1,6 pasu.

poBuM BaritHUM. KiiHIYHO npodiiakTHYHE JIIKYBaHHS 7103~ 5. KuinigHo npoginakruyHe JikyBaHHs J03BOINIO

BOJIMJIO B MIBTOPA Pa3y 3HU3UTH YaCTOTY BUHUKHEHHSI Ipee- 3SHU3UTHU 9aCTOTY BUHMKHCHHA IIPECKIIAMIIC1] B IIIBTOPA

kiamrcii i B 1,8 pa3u 3MeHIINTH NIepUHATAIBHY CMEPTHICTb. pasu i B 1,8 pasu 3MEHLIMTH NEPUHATAIILHY CMEPTHICTD.
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THE IMPACT OF PREVENTIVE TREATMENT IN PREGNANT WOMEN AT HIGH RISK OF PREECLAMPSIA
ON THE IMBALANCE OF PRO- AND ANTI-INFLAMMATORY CYTOKINES, INOS, AND ARGINASE ACTIVITY

V. Vashchenko

Poltava State Medical University
(Poltava, Ukraine)

Summary.

Preeclampsia complicates 7-10% of pregnancies and ranks as the third to fourth leading cause of maternal mortality. An imbalance
in cytokine production, characterized by a predominance of pro-inflammatory cytokines, leads to systemic endothelial dysfunction.
This dysfunction results in inadequate trophoblast invasion into the spiral arteries of the uterus, contributing to various gestational
complications.

Aim: To investigate the levels of pro- and anti-inflammatory cytokines, as well as the activity of inducible NO synthase (iNOS) and
arginase, in the cervical mucus of pregnant women at high risk of preeclampsia. Additionally, to evaluate the effectiveness of preventive
treatment in restoring cytokine balance and normalizing nitric oxide metabolism.

Materials and methods: The study included 110 pregnant women, divided into a control group (CG) of 28 healthy pregnant
women and a main group (MG) of 82 women at high risk of preeclampsia. The high-risk status was determined based on anamnestic
factors and reduced blood flow in the placental spiral arteries at 18-20+6 weeks of gestation. Within the main group, 33 women did not
receive advanced secondary prevention (MG-I), while 49 women (MG-I1) were treated with metformin, vitamin D3, and quercetin with
povidone. Cervical mucus samples were collected using a sterile brush, suspended in 2 mL of 0.2 M Tris-buffered solution (pH = 7.4),
and stored frozen. Levels of pro- and anti-inflammatory cytokines (IFN-y, TNF-o, I1L-10) were measured using standard commercial
reagent kits. iINOS activity was determined by subtracting constitutive NO synthase (cNOS) activity from total NO synthase activity.
Arginase activity was assessed by measuring the difference in L-ornithine concentrations before and after incubation at 37.0 °C. Results
were expressed in umol/min per 1 g of cervical mucus protein. The study adhered to biomedical ethics guidelines. Statistical analysis
was performed using the «<STATISTICA» software («StatSoft Inc.,» USA), including calculation of mean values (M), variance (o),
standard errors (m), and Student’s t-test. This study is part of an initiative research project conducted by the Department of Obstetrics
and Gynecology No. 2 at Poltava State Medical University, titled «Optimization of Approaches to Pregnancy Management in Women
at High Risk of Obstetric and Perinatal Pathology» (State Registration No. 0122U201228, implementation period 2022-2027).

Results and Discussion: In the high-risk group without preventive treatment (MG-1), elevated levels of pro-inflammatory cytokines
and reduced levels of the anti-inflammatory cytokine IL-10 were observed in cervical mucus. iNOS activity was significantly increased,
while arginase activity was decreased compared to the control group. Significant correlations were identified between iNOS activity
and the levels of TNF-a (r =0.77; P < 0.001) and IFN-y (r = 0.55; P < 0.01). A positive correlation was found between decreased IL-10
levels and reduced arginase activity (r = 0.56; P < 0.02), while a negative correlation was observed between increased iNOS activity
and decreased arginase activity (r =-0.43; P < 0.05). In the treatment group (MG-II), preventive therapy reduced pro-inflammatory
cytokine levels: IFN-y decreased by 1.2 times and TNF-a by 1.8 times compared to MG-1. Conversely, I1L-10 levels increased by 1.5
times. iNOS activity decreased by 1.9 times, while arginase activity increased by 1.6 times. Clinically, preventive treatment reduced
the incidence of preeclampsia by 1.5 times and perinatal mortality by 1.8 times.

Conclusions: Pregnant women at high risk of preeclampsia who did not receive preventive treatment exhibited elevated levels
of pro-inflammatory cytokines (IFN-y and TNF-o;) and reduced levels of the anti-inflammatory cytokine IL-10 in cervical mucus at
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28-34 weeks of gestation. Additionally, iINOS activity was increased, while arginase activity was decreased. In contrast, women who
underwent preventive treatment (MG-11) demonstrated reduced pro-inflammatory cytokine levels, increased IL-10 levels, decreased
iNOS activity, and increased arginase activity. Clinically, preventive treatment reduced the incidence of preeclampsia by 1.5 times and

perinatal mortality by 1.8 times.

Key words: Pro-Inflammatory Cytokines; Anti-Inflammatory Cytokines; NO Synthase; Arginase; Metformin; Vitamin D3;

Quercetin.
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Summary

Adhesion disease of the peritoneum is one of the difficult and unsolved problems of surgery. The number of patients is constantly
increasing, which is due to the increase in the number and volume of surgical interventions on the organs of the abdominal cavity.

Aim. The study aimed to investigate and compare the outcomes of treatment in pregnant women with peritoneal adhesions
following emergency surgical interventions, where adhesiolysis was performed and hyaluronic acid was used.

Materials and methods. Between 2012 and 2024, 80 pregnant women aged 21 to 42 years with adhesive disease underwent
adhesiolysis and were included in the study. The patients were divided into four groups: 1) Control Group: 20 patients who
received urgent surgical treatment, adhesiolysis, and conservative management using standard protocols for strangulated
postoperative hernias; 2) Second Group: 20 patients who underwent surgical intervention for strangulated ventral hernias and
adhesiolysis with the application of hyaluronic acid; 3) Third Group: 20 patients who underwent urgent enterolysis without
the use of hyaluronic acid for acute adhesive small intestinal obstruction; 4) Fourth Group: 20 patients who underwent urgent
enterolysis with the application of hyaluronic acid for acute adhesive small intestinal obstruction. For statistical analysis, the
following methods were used: the Mann-Whitney U coefficient, the correlation coefficient (r), Spearman’s rank correlation
coefficient (rho), and Confidence Intervals. Statistical analysis was performed using the MedCalc program, version 23.0.2

Results. In the second group, following surgical interventions and the application of hyaluronic acid, favorable short-term
and long-term outcomes were observed, with a follow-up period extending up to 6 years. However, in the fourth group of patients
who underwent urgent enterolysis with the use of the drug, an improvement in short-term results was noted, although the long-
term outcomes were nearly indistinguishable from those in the third group.

Conclusions. The study confirmed the efficacy of hyaluronic acid in treating adhesions during surgical procedures for
postoperative hernias. However, its effectiveness was not observed in emergency surgeries for acute adhesive intestinal
obstruction. Superior outcomes can be attained through a comprehensive approach to the prevention and management of
peritoneal adhesive disease, incorporating the use of modern and innovative anti-adhesion agents.

Keywords: Adhesive Peritoneal Disease in Pregnant Women; Acute Adhesive Small Intestinal Obstruction; Hyaluronic

Acid Preparation; Adhesion Separation.

Introduction

Adhesion disease of the peritoneum is one of the
difficult and unsolved problems of surgery. The number
of patients is constantly increasing, which is due to the
increase in the number and volume of surgical interventions
on the organs of the abdominal cavity. After secondary
laparotomies, the number of patients with peritonitis and
its complications is increasing. However, under certain
conditions of violation of fibrinolysis, a fibrous disease of
the peritoneum is formed in varying degrees of prevalence
and severity of adhesions. Peritoneal adhesions are found
in 93-100% of patients operated on the abdominal cavity,
most of them have an asymptomatic course. Adhesions are
a major cause of acute or chronic pelvic pain, infertility
in gynecology, abdominal pain, and adhesive bowel
obstruction in surgery. In 5-18% of operated patients,
clinical manifestations of various degrees of expression
associated with the adhesion process in the abdominal
cavity are observed, about 3.8% of these patients require
re-hospitalization and surgical interventions. Enterolysis in
clinically manifested adhesion disease of the peritoneum
is a necessary and routine procedure, but it causes the
formation of new adhesions, and 12-19% of patients
require repeated operations [3, 10].

Prevention of adhesion disease is of critical importance.
One of the key strategies for preventing postoperative
adhesions is the development and application of
new anti-adhesion drugs [10, 32]. The most widely

recognized anti-adhesion agents are compounds based
on carboxymethylcellulose and hyaluronic acid, which
are polysaccharides that create a physical barrier between
abdominal organs, preventing fibrin deposition and
subsequent adhesion formation.

Properties of hyaluronic acid include: 1) mechanical
effect: acts as a barrier; 2) moisturizing properties:
high capacity for water binding; 3) healing properties:
promotes normalization of cell migration and proliferation;
4) auxiliary function: interrupts the tissue inflammation
cascade.

Despite their potential benefits, the indications for
using anti-adhesion drugs remain unclear, and there are no
standardized algorithms or guidelines for their application
in general surgery. As a result, many surgeons are hesitant
to use these agents [9].

Aim. The study aimed to investigate and compare the
outcomes of treatment in pregnant women with peritoneal
adhesions following emergency surgical interventions,
where adhesiolysis was performed and hyaluronic acid
was used.

Materials and methods

Between 2012 and 2024, 80 pregnant women aged 21 to
42 years with adhesion disease underwent adhesiolysis and
were included in the study. The average age of the patients
was 31.1 £+ 11.4 years (m = 1.25). Participants had a body
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mass index (BMI) ranging from 17.0 to 39.9. The groups
were statistically comparable in terms of age and BMI. None
of the women had harmful habits such as smoking or alcohol
consumption. The gestational period was up to 6 months, and
no abnormalities were observed during pregnancy.

1) Control Group: 20 patients who received urgent
surgical treatment, adhesiolysis, and conservative
management using standard protocols for strangulated
postoperative hernias; 2) Second Group: 20 patients who
underwent surgical intervention for strangulated ventral
hernias and adhesiolysis with the application of hyaluronic
acid; 3) Third Group: 20 patients who underwent urgent
enterolysis without the use of hyaluronic acid for acute
adhesive small intestinal obstruction; 4) Fourth Group:
20 patients who underwent urgent enterolysis with the
application of hyaluronic acid for acute adhesive small
intestinal obstruction.

Only the small intestine was coated with a hyaluronic
acid solution. Depending on the patient’s constitution and
body weight, 300 to 400 ml of the solution were used.
Initially, larger quantities were applied, but this led to
complications such as abdominal seroma and issues with
midline laparotomy wounds. As a result, the solution is
now exclusively used for intestinal coating and is not
administered through drains. Following enterolysis, the
abdominal cavity was drained using a tube, which was

removed within 2 days to prevent adhesions at the drainage
site.

The severity of adhesions was evaluated using the
Peritoneal Adhesion Index (PAI), which includes at least
5 out of 9 abdominal regions affected by adhesions [1].
The inflammatory process was graded according to the
classification by Q. Zeng et al. [10, 36]:

Grade 0: No adhesions.

Grade 1: Mild - thin, avascular, transparent, loose
adhesions easily separated by blunt dissection.

Grade 2: Moderate — medium thickness and
transparency, partially vascularized adhesions.

Grade 3: Severe —dense, highly vascularized adhesions.

Only patients with Grade 2 and Grade 3 adhesions were
included in the study.

Outcomes were assessed using a scoring system: good
result—2 points; satisfactory result—1 point; unsatisfactory
result—0 points.

The postoperative outcomes and statistical scores are
presented in Table 1:

Evaluation of short-term, intermediate, and long-term
results of treatment, along with corresponding points for
statistical analysis, is presented in Table 2:

Evaluation of short-term, intermediate, and long-term
results of treatment, along with corresponding points for
statistical analysis, is presented in Table 3:

Table 1

The postoperative outcomes and statistical scores

Result
Criteria Good Satisfactory Unsatisfactory
(2 points) (1 point) (O points)

Abdominal pain - mild intensity medium or severe intensity
Nausea - mild intensity medium or severe intensity
Recovery (appearance) of peristalsis up to 1 day up to 2 day after 2 days
Passage of gases up to 2 day up to 3 day after 3 days
The first independent bowel movement up 3-4 days up to 5-6 days after 5-6 days

Table 2

Evaluation of short-term, intermediate, and long-term results of treatment, along with corresponding points
for statistical analysis

Result
Criteria Good Satisfactory Unsatisfactory
(2 points) (1 point) (0 points)

Pain syndrome - mild intensity severe
Bowel passage up to 1 day up to 2 day after 2 days

A feeling of intestinal discomfort - mild intensity severe
Asthenic syndrome - mild intensity severe
Inpatient treatment - 1-2 cases in therapeutic department surgical treatment

Table 3

Evaluation of short-term, intermediate, and long-term results of treatment, along with corresponding points
for statistical analysis

Result
Criteria Good Satisfactory Unsatisfactory
(2 points) (1 point) (0 points)

Pain syndrome - mild intensity severe
Bowel passage up to 1 day up to 2 day after 2 days

A feeling of intestinal discomfort - mild intensity severe
Asthenic syndrome - mild intensity severe
Inpatient treatment - 1-2 cases in therapeutic department surgical treatment
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For statistical analysis, the following methods were
used: the Mann-Whitney U coefficient, the correlation
coefficient (r), Spearman’s rank correlation coefficient
(rho), and Confidence Intervals. Statistical analysis was
performed using the MedCalc program, version 23.0.2/

Results

According to TASC (2000), the evaluation of treatment
outcomes was conducted at standardized time intervals
recommended by surgeons and cardiovascular surgeons:
immediate results—within 30 days post-surgery; short-term

results — from 1 to 6 months post-surgery; intermediate
results — from 12 to 24 months post-surgery; long-term
results —from 2 years post-surgery.

Criteria for evaluating the immediate results of
treatment. The criteria for assessing treatment outcomes
within 30 days after surgery included: bowel passage
(evacuation of contrast after 24 hours as the primary cri-
terion); duration of inpatient treatment; recovery of work
capacity.

The results of treatment of groups of patients are shown
in Table 4:

Table 4
The results of treatment of groups of patients
Good Satisfactory Unsatisfactory
Results (2 points) (1 point) (0 points)
Postoperative | 6 (30%) 12 (60%) 2 (10%)
ericf’ i Il (20+0,09) 16 (80%) 4 (20%) _
liommediate 11 (20 (2040,13) + 0,18) 6 (30%) 7 (35%) 7 (35%)
IV (20 + 0,1535) 11 (55%) 7 (35%) 2 (10%)

Mann-Whitney U for the first and second groups = 96.00 (p=0.0013).
Correlation coefficient (r) = 0.5833 (p=0.0069).
Spearman’s rank correlation coefficient (rho) = 0.548 (p = 0.0124).
95% Confidence Interval for rho: 0.139 to 0.797. These results indicate a statistically significant difference in treatment
outcomes between the first and second groups.
Mann-Whitney U for the third and fourth group = 132.5 (p = 0.05).
Correlation coefficient (r) = 0.7849 (p<0.0001).
Spearman’s rank correlation coefficient (rho) = 0.823 (p<0.0001).
95% Confidence Interval for rho: 0.597 to 0.927. These results show a statistical difference in treatment outcomes
between the third and fourth groups, although the data are on the borderline of statistical significance.

Criteria for evaluating short-term, intermediate and long-
term results of treatment. The definitive criteria for evaluat-
ing the treatment of adhesions in the intermediate and long-
term periods include: bowel passage (contrast evacuation
after 24 hours), intestinal dysfunction (constipation,
flatulence), a feeling of intestinal discomfort, the presence

of pain syndrome, asthenic syndrome, inpatient treatment in
a therapeutic or surgical department due to adhesion disease,
absence of repeated surgical interventions for adhesion-
related obstructions or recurrent ventral hernias.

The results of treatment of groups of patients are shown
in Table 5:

Table 5
The results of treatment of groups of patients
Results Good Satisfactory Unsatisfactory

(2 points) (1 point) (0 points)

s | (20£0,15) 9 (45%) 9 (45%) 2 (10%)

- esrrrfgjit;g“én ] 11 (20£0,099) 15 (75%) 5 (25%)

long-term [l (20£0,19) 8(40%) 6(30%) 6(30%)

9 IV (2040,19) 9(45%) 7(35%) 5(35%)

Mann-Whitney U for the first and second groups = 135.00 (p = 0.0412).

Correlation coefficient (r) = 0.6623 (p = 0.0015).

Spearman’s rank correlation coefficient (rho) = 0.631 (p = 0.0029).
95% Confidence Interval for rho: 0.261 to 0.831 These results indicate a statistically significant difference in treatment

outcomes between the first and second groups.

Mann-Whitney U for the third and fourth groups = 187 (p = 0.7071).

Correlation coefficient (r) = 0.93 (p < 0.0001).

Spearman’s rank correlation coefficient (rho) = 0.935 (p < 0.0001).
95% Confidence Interval for rho: 0.841 to 0.974. These results show no statistically significant difference in treatment

outcomes between the third and fourth groups.

Here is the rephrased version of the text, maintaining
the academic and scientific tone and adhering strictly
to your request to preserve the original formatting and
structure, without adding new elements or using bold
formatting:

The table demonstrates the efficacy of the anti-adhesion
drug hyaluronic acid in Group Il patients following

surgery for ventral hernias. However, in the fourth group
of patients, who underwent urgent enterolysis with the use
of the drug, an improvement in immediate outcomes was
observed, but the long-term results were nearly identical
to those in the third group.

Thus, ventral hernias and acute adhesive obstructions
differ in both their pathogenesis and treatment approaches.
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A differentiated strategy is essential for managing these
conditions.

Discussion

One of the approaches to preventing postoperative
adhesions involves not only the development of modern
surgical techniques, the use of high-quality suture materials,
and advanced implants but also the exploration of new
methods for adhesion prevention through the application
of anti-adhesion drugs.

Among the most widely recognized anti-adhesion agents
are compounds based on carboxymethylcellulose and
hyaluronic acid, which are polysaccharides that create
a physical barrier between abdominal organs, preventing fibrin
deposition and subsequent adhesion formation [11, 13, 14].

Interceed (oxidized regenerated cellulose, Ethicon) is an
absorbable membrane that degrades into monosaccharides
within two weeks after application. It does not require fixation
with sutures. Randomized clinical trials have demonstrated
that the use of Interceed following laparoscopic and open
surgeries reduces the adhesion process by 50-60%, although
it does not completely eliminate adhesions. It is approved
for use in the United States.

Sepracoat (Genzyme) is a hyaluronic acid solution
that dissolves within five days after being introduced into
the abdominal cavity. Currently, its primary application
is in operative gynecology. It is approved for use in some
European countries but has not received FDA approval in
the United States.

Seprafilm (Genzyme) is a biodegradable membrane
composed of hyaluronic acid and carboxymethylcellulose.
Its use is limited to laparotomy procedures, as it degrades
rapidly and requires careful handling. A large multicenter
randomized study in the United States, involving 1,701
patients divided into two groups (with and without the
membrane), found no statistically significant difference in
the development of adhesion disease between the groups.

Gore-Tex Surgical Membrane (W. L. Gore Corp.) is
a non-absorbable membrane made of thin sheets (0.1 mm)
of polytetrafluoroethylene, with an average pore diameter
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of less than 2 micrometers. Unlike other materials, it can
be secured to tissues using sutures. Studies have shown
that polytetrafluoroethylene is more effective than oxidized
regenerated cellulose. However, the material requires suturing
and must be removed during the postoperative period.

Spraygel (Confluent Surgical) is a polyethylene glycol-
based product applied as a spray onto the peritoneum. It
adheres to the peritoneal surface within seconds. Currently,
the drug is in the clinical trial phase, and initial results
indicate its effectiveness.

At present, according to European publications,
there are no combined anti-adhesion drugs available.
Specifically, there is no combination of anti-adhesion
agents with antiseptics to reduce microbial contamination.
The indications for using anti-adhesion drugs remain
unclear, and there are no standardized algorithms or
guidelines for their application in general surgery. As
a result, many surgeons avoid their use [8].

Some publications have overemphasized the role of
hyaluronic acid. There is a lack of literature addressing
the differential effects of hyaluronic acid in adhesiolysis
for patients with incisional hernias compared to those
with acute intestinal obstruction. Our study highlights
the varying efficacy of hyaluronic acid in different types
of surgeries. There is a need to explore new drugs or
combinations of drugs for use in surgeries addressing acute
intestinal obstruction.

Conclusions

The study has demonstrated that hyaluronic acid
is effective in treating adhesions during surgeries for
postoperative hernias in pregnant women. However, its
efficacy is limited in emergency surgeries for acute adhesive
intestinal obstruction. It is essential to differentiate between
patients with adhesive peritoneal disease and severe
small intestinal obstruction and those with postoperative
ventral hernias. Better outcomes can be achieved through
a comprehensive approach to the prevention and treatment
of adhesive peritoneal disease, including the use of modern
and innovative anti-adhesion drugs.
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3ACTOCYBAHHS MPOTUCIMAMKOBHUX MPEIMAPATIB ¥ BATITHUX KIHOK ITPU 3AIIEMJEHUX
HICJSIONMEPALIMHUX T'PUKAX I TP TOCTPINA CHAMKOBII TOHKOKHUIIKOBIA HEITPOXAJTHOCTI

C.b. Tenemyxa, O. I'. lunmwk, 1. M. /lioyx

IBano-®pankiBchbkuii HALliOHAJILHUNA MeIUYHU YHiBepcUTeT
(m. IBaHo-®paHKiBChK, YKpaina)

Pesome.

CraiikoBa XBopo0a 0YEpPEBUHU € OIHIEIO 31 CKIIQJHUX 1 HEBUPIIEHUX MpodieM Xipyprii. KiibKicTh XBOPUX MOCTIHHO 3pOCTae, Iio
00yMOBIICHO 301IBIICHHSAM KITBKOCTI Ta 0OCSTIB ONEPAaTUBHUX BTPYYaHb HA OpraHaX Ye€PEeBHOI TOPOKHUHU.

MeTa — BUBYUTH Ta MOPIBHATH PE3YJIBTATH JIIKyBaHHS BariTHUX JKIHOK 31 ClIallkaMK O4E€PEBHUHH ITiCIIsl HEBIAKIIAIHUX ONCPATUBHUX
BTPYy4aHb, IIPH SKUX IPOBOIAMIN PO3’€AHAHHS CHANHOK i BUKOPUCTOBYBAIIM HpeEIapar riaypoHOBOi KMCIIOTH.

Marepianu i metoau. 3a niepion 3 2012 mo 2024 pp. o6creskeHo Ta mporikoBaHo 80 BariTHUX JKiHOK i3 CIIAKOBOO XBOPOOOIO, SIKi
MePEHECIH Po3’ €IHAHHsI CIaioK, BikoM Big 21 10 42 pokis. XBopux po3mofiiicHo Ha HACTymHi rpynu: 1) koutponsaa — 20 XBOpHX,
SIKUM [POBEJICHO YPIeHTHE OIICPaTHBHE JIIKYBaHHs, P03’ €JHAHHS CIIAOK Ta KOHCEPBATUBHE JTiKYBaHHS 3araJIbHONPUIHATHMA METOAMH
[PH 3aMIEeMIICHHUX MICIIONePAiHUX TprKkax; 2) apyra rpyna — 20 namieHTiB, SKAM MPOBEACHO ONEpPaTHBHE BTPYYaHHs y 3B sI3Ky i3
3aI[EMJICHMH BEHTPAJIbHUMH IPIKaMHU Ta po3’ €IHAHHS CIIAHOK i3 3aCTOCYBaHHSM IIperapary rialypoHOBOI KUCIOTH; 3) TPeTs rpyma—
20 mamni€eHTiB, IKUM MPOBOIWIN TCPMIHOBHI €HTEPOIIi3 Oe3 3aCTOCYBAHHS Iperapary rialypoOHOBOT KUCIIOTH, 3 TOCTPOIO CIAKOBOIO
TOHKOKHIIIKOBOIO HEMPOXiaHicTIO; 4) yetBepTa rpyna— 20 XBOpHX, SIKMM IPOBOIMIIA TEPMiHOBHI SHTEPOII3 i3 3aCTOCYBAHHSIM ITPErapary
riaypoHOBOI KUCJIOTH, 3 TOCTPOIO CIIAKOBOI TOHKOKHIIKOBOIO HEIPOXIiIHICTIO.

PesyawTarn. Y apyriii rpymi micisi onepaTHBHOTO BTPYYaHHS 1 3aCTOCYBaHHS MperapaTy TialypOHOBOT KUCIOTH OTpUMaHi 100pi
HaAMOIMOKYI Ta BiJIaIeH] pe3ysbTaTd 3 TEPMIHOM CIIOCTEPEKEHHS 10 6 pokiB. OHAK y 4eTBEpPTOI IPYITH MAII€HTIB ITiCJIs TEPMiHOBOTO
CHTEPOJTI3Y Ta 3aCTOCYBAHHS IPEHapary ClOCTEPIraeThes MOMIMIICHHS HAHOIKINX PEe3yIIbTaTiB, ajle BiUIaleHi pe3yabTaTH IPAKTHIHO
HE BIJIPI3HSIIHCS B/l TPETHOT IPYIHN MAIIEHTIB.

BucnoBku. /loBenieHo, 10 riaypoHOBa KHCIIOTa e()eKTUBHA IIPH JIIKYBaHHI CIIAHOK ITi]] 9ac orepamiil y MaIieHTiB 3 micasonepanii-
HUMH rpkamu. OHaK riallypoHOBa KHCIO0Ta He ¢()eKTHBHA B EKCTPCHUX OTEPALIisX ITPU TOCTPii CIIaliKOBIi KUIITKOBIH HEMPOXiTHOCTI.
JloCATTH Kpaliux pe3yabTaTiB MOKIMBO TP KOMIUICKCHOMY ITIJIXO/i 0 PO INaKTHKY Ta JTiKyBaHHS CHAaiKOBOI XBOPOOH OUEpPEBHHH,
3aCTOCYBaHHI Cy4acHHX 1 HOBUX NMPOTHUCIIAHKOBHX ITperaparis.

KurouoBi cj1oBa: cnaiikopa xBopo6a ouepeBHHH Y BariTHUX 5KiHOK; FOCTPa CMaiKkoBa TOHKOKHIIKOBA HEMPOXiAHICTh; Mpenapar

TiaTypOHOBOI KHCIIOTH; P03’ €IHAHHS CIIAOK.
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MORPHOMETRIC PARAMETERS OF
PLACENTAL CHORIONIC VILLI'IN LABOR

AFTER 40 WEEKS
O. Kozar

Bukovinian State Medical University (Chernivtsi, Ukraine)

Summary.

The placenta is the main organ that ensures the vital activity of the fetus during pregnancy. Studying the morphometric
characteristics of chorionic villi allows us to better understand the changes that occur in the placenta in late pregnancy.

Aim. To find out the percentage of chorionic villi of the placenta at delivery after 40 weeks.

Materials and methods. The material for the study was 60 human placental preparations obtained as a result of childbirth: the
main group — 30 placental preparations (births after 40 weeks of pregnancy), the comparison group — 30 placental preparations
(births that occurred at 37-40 weeks of gestation). A set of classical methods of morphological examination was chosen for the
study: morphometry, dissection, and photographic documentation. Digital copies of the image were analyzed using a legal copy of
the specialized computer program ImageJ v1.53t. The obtained digital data were processed by statistical methods. The normality
of the distribution according to the Shapiro-Wilki criterion did not deviate (p=0.05). Approval of the Bioethics Committee of
Bukovinian State Medical University (protocol No. 1 of 09.21.2023). The study was performed as part of the research work of
the Department of Obstetrics and Gynecology of Bukovinian State Medical University (Chernivtsi, Ukraine).

Results. The percentage of such villi as «early» and «late» stem villi, intermediate immature and mature villi, terminal and
terminal «specialized villi» was estimated. Morphometric data show that in the main group, compared to the control group, the
number of stem «late» choroidal villi is on average 2.8 times higher, the percentage of intermediate immature villi (2.67 times)
and the percentage of intermediate mature villi (1.42 times) is significantly lower, the percentage of terminal villi is significantly
higher, but the percentage of terminal «specialized» villi, on the contrary, is reduced.

Conclusions. In deliveries after 40 weeks, a change in the ratio of chorionic villi of the placenta is noted compared to
deliveries at 37-40 weeks of gestation, in particular, the percentage of stem «late» villi and terminal villi increases, but the

percentage of intermediate mature and immature villi, as well as terminal «specialized» villi decreases (%).
Key words: Labor after 40 weeks; Trophoblast; Chorionic villi; Placenta; Pregnancy.

Introduction

The placenta serves as the primary organ supporting
fetal viability during pregnancy, facilitating essential
functions such as nutrient transport, gas exchange, and the
removal of metabolic waste. A critical component of the
placenta is the chorionic villi, which act as the principal
units mediating the exchange of substances between
the maternal and fetal circulations [1-3]. These villi are
composed of a thin membrane housing blood vessels and
are directly exposed to maternal blood [4, 5].

Morphometric features of chorionic villi serve as vital
indicators of placental functionality and are known to vary
with gestational age [6-8]. Notably, during delivery after 40
weeks of gestation, structural alterations in chorionic villi
have been observed, which may influence their functional
capacity [9-11]. Such changes in morphometric parameters
may signify placental adaptations to prolonged pregnancy and
could impact the efficiency of placental circulation [12-14].

Given that placental morphology is a key determinant
of its functional capacity, investigating the morphometric
characteristics of chorionic villi provides valuable insights
into the transformations occurring in the placenta during
late pregnancy. This understanding is crucial for evaluating
placental health and predicting childbirth outcomes [15-17].

Aim. The aim of the study was to determine the
percentage of chorionic villi in placental tissue following
delivery after 40 weeks of gestation.

Materials and methods
The study utilized 60 human placental samples collected
after childbirth. These were divided into two groups: the

main group consisted of 30 placental samples from deliveries
occurring after 40 weeks of pregnancy, while the comparison
group included 30 placental samples from deliveries at 37-40
weeks of gestation. Placental tissue samples were collected
from the intermediate zone, spanning from the fetal plate to
the basal plate. The samples were fixed for 22-24 hours in
a neutral buffered 10% aqueous formalin solution (Lilly’s
solution). Following fixation, the tissue was dehydrated
using a graded ethanol series (ranging from 50% to absolute
alcohol) and subsequently embedded in paraffin wax at 58 °C.

Histological sections of 5 um thickness were prepared
using an MS-2 sled microtome. After deparaffinization,
the sections were stained with hematoxylin and eosin for
microscopic examination.

In addition to conventional histopathological analysis,
computer morphometry was performed on digital images
of the tissue samples. These images were captured using
a Delta Optical Evolution 100 microscope equipped with
planachromatic objectives and an Olympus SP550UZ
digital camera with a proprietary adapter.

The digital images were analyzed using ImageJ v1.53t,
a specialized software for histometric studies. A scoring
test was conducted on the hematoxylin and eosin-stained
sections to quantify the percentage of specific types of
chorionic villi. This involved repeated counting to ensure
accuracy.

Statistical analysis of the data was performed using
PAST v5.02 software. A preliminary Shapiro-Wilk test
was applied to assess the normality of the data distribution.
Since the hypothesis of normality was not rejected (p =
0.05), parametric statistical methods were employed,
including the calculation of arithmetic means and standard
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errors, as well as the unpaired two-sided Student’s t-test.
For additional validation, the non-parametric Mann-
Whitney test was also applied, although the p-values
reported were based on the Student’s t-test.

The study adhered to ethical guidelines outlined in
the GDPR (1996), the Council of Europe Convention
on Human Rights and Biomedicine (04.04.1997), the
Declaration of Helsinki (1964-2013), and Order No.
690 of the Ministry of Health of Ukraine (23.09.2009).
The research protocol was approved by the Bioethics
Commission of Bukovinian State Medical University
(Protocol No. 1, dated 21.09.2023).

This research was conducted as part of the ongoing
project at the Department of Obstetrics and Gynecology of
Bukovinian State Medical University, titled «Preservation
and Restoration of Reproductive Health in Women and
Girls with Obstetric and Gynecological Pathologies,» under
state registration number 0121U110020 (2021-2025).

Results and discussion

The primary objective was to evaluate the proportional
distribution of different types of chorionic villi in relation
to placental aging. Specifically, the study focused on
quantifying the percentages of «early» and «late» stem villi,
intermediate immature and mature villi, terminal villi, and

terminal «specialized villi.» Notably, immature variants of
villi, such as mesenchymal and embryonic villi, were either
absent or present in such negligible quantities that their
statistical evaluation was deemed irrelevant. Similarly,
precursors of chorionic villi, including trophoblastic and
villous processes (sometimes referred to as «syncytial
buds» due to their role in the formation of new placental
villi), were not considered for statistical analysis.

It is important to distinguish these structures from
«syncytial nodules,» which are indicative of trophoblast
apoptosis. Syncytial nodules are characterized by
specific nuclear changes, such as karyopyknosis (nuclear
shrinkage), chromatin margination (migration of chromatin
to the nuclear periphery), or karyorrhexis (nuclear
fragmentation).

The proportional distribution of «early» and «late» stem
chorionic villi in deliveries occurring after 40 weeks of
gestation, compared to those at 37-40 weeks, is presented
in Table 1. The morphometric data reveal a significant
difference between the two groups, specifically in the
proportion of «late» stem chorionic villi. In deliveries after
40 weeks, these villi were 2.8 times more abundant than in
the 37-40 weeks group.

To visually represent these morphometric findings,
Figure 1 is provided.

Table 1

Percentage of placental stem «early» and stem «late» chorionic villi in deliveries after 40 weeks compared to
deliveries at 37-40 weeks of gestation (M+m)

Childbirth after Delivery at 37-40 weeks of
Indicator 40 weeks of pregnancy gestation
(n=30) (n=30)
Percentage of stem «early» villi (%) 0,4+0,24 0,3%£0,02
Percentage of stem «late» villi (%) 12,6+0,16 * 4,5+0,14

Notes* Difference in mean trends p<0.05 (Student’s t-test)

Fig. 1. «Late» placental stem cells (examples are indicated by arrows).
Hematoxylin and eosin staining. Objective: 4x, O.10x (optical magnification 40x)
A) Delivery after 40 weeks of gestation
B) Delivery at 37-40 weeks of gestation
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The percentage of intermediate chorionic villi in
deliveries after 40 weeks compared to deliveries at
37-40 weeks is presented in Table 2. The data indicate that
in deliveries after 40 weeks, the percentage of intermediate

immature villi is nearly three times lower, while the
percentage of intermediate mature villi is 1.42 times lower
compared to the 37-40 weeks group.

Intermediate villi are illustrated in Figure 2.

Table 2

Percentage of intermediate chorionic villi in the placenta at delivery after 40 weeks compared to delivery at 37-40

weeks of gestation (M+m)

Childbirth after

Delivery at 37-40 weeks

Indicator 40 weeks of pregnancy of gestation
(n=30) (n=30)
Percentage of intermediate immature villi (%) 1,2+0,12 * 3,2+0,11
Percentage of intermediate mature villi (%) 10,5+0,15 * 14,9+0,23

Notes* Difference in mean trends between the study groups p<0.05 (Student’s t-test)

Fig. 2. Intermediate mature placental villi (examples are indicated by arrows).
Hematoxylin and eosin staining. Ob.20x, O.10x (optical magnification 200x)

A) Delivery after 40 weeks of gestation
B) Delivery at 37-40 weeks of gestation

The average percentages of terminal villi and terminal
«specialized» villi were also calculated, as shown in
Table 3.

The data presented in Table 3 reveal that while the
percentage of terminal villi is significantly higher in
deliveries after 40 weeks, the percentage of terminal
«specialized» villi is notably lower compared to deliveries
at 37-40 weeks. This finding is critical, as these villi are
the primary sites of metabolic exchange between maternal
and fetal blood. At first glance, the total percentage of
terminal and terminal «specialized» villi appears similar
between the two groups (75.3% vs. 74.1%). However,
the most intensive metabolic exchange occurs in terminal

«specialized» villi, where «syncytiocapillary membranes»
are present. These membranes are characterized by the
close proximity of fetal capillaries to the trophoblast,
with thinning of the trophoblast layer, facilitating optimal
diffusion of substances.

Thus, it must be emphasized that the observed decrease
in the percentage of terminal «specialized» villi necessarily
implies a reduction in metabolic efficiency in deliveries
after 40 weeks compared to those at 37-40 weeks of
gestation.

A representative morphological depiction of terminal
«specialized» villi in deliveries after 40 weeks and at 37-40
weeks of gestation is illustrated in Figure 3.

Table 3

Percentage of terminal placental villi in deliveries after 40 weeks compared to deliveries at 37-40 weeks of

gestation (M£tm)

Childbirth after

Delivery at 37-40 weeks

(%)

Indicator 40 weeks of pregnancy of gestation

(n=30) (n=30)
Percentage of terminal villi (%) 42,3+0,12 * 36,2+0,24
Percentage of terminal «specialized» villi 33,040,21 * 37.940.22

Notes* Difference in mean trends between the study groups p<0.05 (Student’s test)
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Fig. 3. Terminal «specialized villi» of the placenta (examples of «syncytiocapillary membranes» are
indicated by arrows). Hematoxylin and eosin staining. Ob.20x, O.10x (optical magnification 200x)
A) Delivery after 40 weeks of gestation
B) Delivery at 37-40 weeks of gestation

Conclusion Prospects for further research

In deliveries after 40 weeks of gestation, a shift in The findings from the morphometric analysis of placental
the proportional distribution of placental chorionic villi chorionic villi in deliveries after 40 weeks highlight the need
is observed compared to deliveries at 37-40 weeks. for further investigation into the correlation between these
Specifically, the percentage of stem «late» villi and terminal morphometric changes and clinical outcomes. In particular,
villi increases, while the proportion of intermediate mature future studies should explore the relationship between these
and immature villi, as well as terminal «specialized» villi, structural alterations and the development of complications
decreases associated with delayed delivery
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MOP®OMETPUYHI TAPAMETPU XOPIAJIBHUX BOPCHUHOK IIVTIAHEHTH ITPHU ITOJIOTAX
MICJIA 40 TUXKHIB

0. M. Kozap

BykoBUHCHKHIT ep:kaBHuii MeqnuHuil yHiBepcurter (UepHiBui, Ykpaina)

Pesome.

[TnameHTa € OCHOBHMM OpPTaHOM, IO 3a0e3Medye )KUTTESIBHICTE IUIOAA ITi/l Yac BariTHOCTI. BuBueHHsT MOpdoMEeTpHIHIX Xapak-
TEPUCTHUK BOPCHH XOPiOHA JI03BOJISAE Kpallle 3p0O3yMITH 3MiHH, IO BiIOYBaIOThCS B IUIALICHTI HA Mi3HIX TEPMiHAX BariTHOCTI.

Merta. 3’sicyBaTH BiJICOTKOBE CIIBBIIHOIICHHS XOpialbHIX BOPCHHOK IUIAIEHTH TPH mojorax miciist 40 THKHIB.

Marepianu i MmeToan. MarepiaioM aiis TOCTiKEHHs mocmyxuin 60 mpenapaTiB ITALEHTH JIIOMUHH, OTPUMaHI B PE3yNbTarTi 1mo-
noris: ocaoBHa rpyna— 30 npemnaparis rianenty (mostoru micist 40 THKHIB BariTHOCTI), Tpymna nopiBastiHHs — 30 mpenaparis mianeHT
(mosorw, siki BinOymuck y tepmini 37-40 TiokHiB recrarii). st qocimkeHns Oyiao BUOPaHO KOMILIEKC KJIACHYHUX METO/IB MOP(HOIIo-
TIYHOTO JIOCIIDKEHHS: MOp(hOoMeTpisi, mpenapyBaHHs, (OoToHOKyMeHTYBaHHs. /s aHamizy 1 poBUX KoMl 300pakeHb BUKOPUCTOBY-
BaJIM JIETaJIbHY KOIIIIO CIIeIiaai30BaHol KoMIDIOTepHOI mporpamu Imagel v1.53t. Orpumani nudposi gaHi 00poOISIIH CTATHCTHYHIMA
meromamu. HopmanbHicTh posnominy 3a kpurepiem amipo-Vinki ue Bigxmsitacs (p=0,05). Cxsanenns Komicii 3 nutans 6GioeTuku
ByKOBHHCBHKOTO JIepyKaBHOTO MeAnYHOro yHiBepcutety (mpotokon Ne 1 Bix 21.09.2023 poky). JlociimKeHHs: BAKOHYBAIIUCS y MEKax
Bukonauust HIIP kadenpu akymepcTBa Ta riHekonorii ByKOBHHCHKOTO JA€p»KaBHOTO MEIUYHOTO yHiBepcutety (M. YepHiBi, YkpaiHa).

Pe3yabraTu gocaigkeHHs. Byso oLiHEHO BiZICOTKOBE CITiBBIIHOIICHHS TAKUX BOPCHH, K «PaHHI» Ta «ITi3H1» CTOBOYpPOBI BOPCUHKH,
MIPOMIXKHI He3piJli Ta 3pisli BOPCHHKH, TEPMiHAIBHI Ta TEPMiHAIBHI «CIIEIiai30BaHi BOPCHHKI». MoppoMeTpHYHi 1aHi TOKa3yIOTh, 10
B OCHOBHI# I'pyIIi HOPiBHSHO 3 IPYIIO0 KOHTPOIIO KUTBKICTh CTOBOYPOBHX «ITi3HIX» XOpiaJIbHUX BOPCHHOK B CepeHbOMY y 2,8 pa3iB
BHUINA, BiJICOTOK MPOMDKHHUX He3pinux BopcuHOK (y 2,67 pa3iB) i BiZICOTOK MpOMiKHUX 3pinux BopcuHOK (B 1,42 pa3u) H0CTOBIpHO
HIDKYHH, BIICOTOK TepMiHAJIIBHAX BOPCUHOK JOCTOBIPHO BUIIHH, aje BiICOTOK TEPMiHATBHUX «CIICIiaTi30BaHIX» BOPCHH, HAaBIIAKH,
SHUKCHUH.

BucnoBxku. [Ipu monorax micns 40 THXKHIB BiIMIYAETHCS 3MiHA CIIBBIIHOMICHHS XOpiaJlbHUX BOPCUHOK IUTALICHTH y TTOPIBHSIHHI
3 monoramu B TepMiHi 37-40 TH>KHIB BariTHOCTI, 30KpeMa 301TbIITYETHCS BIZICOTOK CTOBOYPOBHX ITi3HIX» BOPCHHOK Ta TEPMiHAJIBHUX BOP-
CHHOK, aJI¢ 3MEHIIIY€EThCS BiICOTOK MPOMDKHUX 3PIIHX 1 HE3PLINX BOPCHHOK, & TAKOXK TEPMIiHATBHUX «CIICIiali30BaHUX» BOPCHHOK (%0).

KurouoBi ciioBa: nonoru niciis 40 trskHiB; TpohoOIaCT; BOPCHHKU XOPiOHa; TLIALICHTA; BATiTHICTb.
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Summary

The cardiac peptide NT-proBNP, produced and secreted mainly by the left ventricular myocardium, is one of the most
important biochemical markers of heart disease. It is known that the concentration of this peptide increases significantly in the
blood of patients with heart failure and cases of transplant rejection. However, NT-proBNP levels have not yet been studied in
the course of the development of pathological conditions associated with pregnancy, in particular, in pre-eclampsia.

The aim of the research. To study the level of cardiac peptide NT-proBNP of pregnant women with pre-eclampsia.

The materials and methods. The total number of women examined was 90. 60 (main group) women in their 32-36 weeks of
pregnancy complicated by moderate pre-eclampsia were examined. The control group consisted of 30 women of the same gestational
age whose pregnancies were uncomplicated. The study was conducted at the Chernivtsi Regional Perinatal Center and Medical Center
for Infertility Treatment (Chernivtsi, Ukraine). The MAGLUMI BNP test system (manufacturer: Shenzhen New Industries Biomedical
Engineering, Shenzhen, China) was used to study NT-proBNP levels; venous blood was collected once from pregnant women on
an empty stomach at 8 am. The examinations were conducted at the «Educational and Scientific Laboratory» of the Bukovina State
Medical University, which is certified. The study adhered to biomedical ethics guidelines. Statistical processing was performed using
the MedCalc software package produced by MedCalc Inc (Ostend, Belgium), and Student’s t-test for unequal samples was used.

Results of the research. It was revealed that the average level of NT-proBNP in the group of women with pre-eclampsia was
likely higher than in the control group (79,5+37,4 pg/mL and 32,0+12,0 pg/mL in the control group, p<0,001). It is reasonable
to assume that variations in NT-proBNP levels, specifically an increase in its concentration in blood plasma in pre-eclamptic
pregnant women relative to healthy pregnant women, are a highly significant biochemical marker that serves as an indicator of
both the condition of cardiomyocytes and the stress on the body’s compensatory systems resulting from pre-eclampsia.

Conclusions. The level of the cardiac peptide NT-proBNP significantly increases in the blood of women whose pregnancy
was complicated by pre-eclampsia. This may, in our opinion, indicate pathological changes in the myocardium caused by an

increased load on the heart in the development of hypertension caused by pre-eclampsia in pregnancy.
Key words: Pregnancy; Pre-Eclampsia; Heart Failure; NT-proBNP.

Introduction

Peptide NT-proBNP (N-terminal fragment of brain
sodium-uretic peptide type B) is an important biomarker
for diagnosing and predicting cardiovascular diseases,
particularly heart failure. Its usage is fairly widespread in
medical practice due to its high sensitivity and specificity.

Biochemical properties and physiological role of NT-
proBNP: this peptide is an inactive fragment formed by
the breaking of proBNP into active BNP and inactive NT-
proBNP. It is synthesized by cardiomyocytes in response
to increased ventricular filling pressure and myocardial
biochemical stress [1]. NT-proBNP has a long half-life,
which makes it convenient for laboratory diagnostics.

Diagnostic value of NT-proBNP: first, this peptide is
a gold standard for confirming the diagnosis of acute and
chronic heart failure [2]. Thresholds may vary depending
on the age and renal function of patients. NT-proBNP also
has diagnostic value in acute coronary syndrome, and its
elevated level correlates with the severity of myocardial
ischemia and the risk of negative consequences manifesting
as heart failure with a decrease in left ventricular ejection
fraction [3]. Other conditions: NT-proBNP is also used to
estimate the prognosis in pulmonary hypertension, valvular
heart disease, sepsis, and chronic renal failure [4].

The factors influencing the level of NT-proBNP are
divided into physiological and pathological. Physiological
factors include age, sex, and weight. Pathological factors
comprise renal failure, left ventricular hypertrophy,
anemia, etc. Angiotensin-converting enzyme inhibitors,
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beta-blockers, and diuretics can change the level of NT-
proBNP [5].

NT-proBNP has advantages over other biomarkers,
such as BNP, due to its greater stability in serum and lower
sensitivity to changes in the short-term perspective [5].
Therefore, this peptide shows promise as a diagnostic marker
for myocardial conditions. Regular monitoring of NT-
proBNP levels allows for the assessment of the effectiveness
of heart failure therapy and the prediction of the risk of
re-hospitalization and death [5]. At the same time, there is
very little information in the current scientific literature on
changes in the concentration of NT-proBNP in women’s
blood plasma during pregnancy and in pregnancy-related
pathological conditions, in particular, pre-eclampsia.

Pre-eclampsia is one of the most serious gestational
pathologies, characterized by hypertension and proteinuria
after the 20th week of pregnancy [6]. It significantly affects
women’s cardiovascular health over the long run in addition
to how their pregnancy goes. The effects of pre-eclampsia
on the cardiovascular systems of pregnant women, laboring
women, postpartum women, and women giving birth have
long been the subject of scientific investigation. The influence
of pre-eclampsia on cardiac function is currently understood
to be caused by a number of pathways, with endothelial
abnormalities being a major one. In addition to decreased
endothelial synthesis of nitric oxide NO, thromboxane,
prostacyclin, and other vasoactive substances required for
the physiological functioning of the fetoplacental unit during
pregnancy, pre-eclampsia is linked to endothelial dysfunction,
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which results in decreased vasodilation, increased vascular
resistance, and hypertension. [7]. In addition, some patients
may develop left ventricular hypertrophy, especially in the
setting of pre-existing hypertension. Increased stress on
the heart causes structural changes, in particular concentric
left ventricular hypertrophy, which reduces its systolic and
diastolic function [8].

Preeclampsia is associated with the impairment of the
function of the endothelium, which leads to the reduction
of vasodilation, an increase in vessels’ resistance and
hypertension, and the decrease of endothelial synthesis
of nitric oxide NO, thromboxane, prostacyclin, and other
vasoactive substances essential for physiological functioning
of the fetoplacental unit during pregnancy. [7]. Moreover,
some patients may develop left ventricular hypertrophy
against the background of hypertension existing before the
pregnancy. An increased load on the heart causes structural
changes including concentric left ventricular hypertrophy,
which decreases its systolic and diastolic function. [8].

The activation of anti-inflammatory cytokines and the
accumulation of free radicals happens during pre-eclampsia
as well. These processes facilitate myocardial remodeling
and the development of fibrosis. [9].

Clinical consequences of myocardial remodeling during
pre-eclampsia include acute heart failure and long-term
cardiovascular risks. Women with pre-eclampsia have an
increased risk of developing heart failure during pregnancy
and in the early postpartum period; in addition, pre-
eclampsia is an independent risk factor for the development
of hypertension, coronary heart disease, and heart failure
later in life [10]. At the end of pregnancy, even after
normalization of blood pressure, diastolic dysfunction of
the heart may be observed, indicating long-term changes
in the structure of the heart muscle [10].

Cardiac function tests in pre-eclampsia include
echocardiography, which is used to assess systolic and
diastolic function, detect left ventricular hypertrophy and
other structural changes, magnetic resonance imaging, which
allows a detailed assessment of myocardial remodeling and
fibrosis, and the study of biomarker levels. In addition to
NT-proBNP, troponins and some other indicators are also
used to assess the degree of heart damage.

Thus, pre-eclampsia has a substantial impact on the
function of the heart in both short and long-term perspectives.
It requires meticulous cardiological monitoring of women who
experience pre-eclampsia even after the end of their pregnancy.

The aim of the research. To study the level of
cardiac peptide NT-proBNP in women, whose pregnancy
was complicated by pre-eclampsia.

Material and methods of the research. 60 women
at their 32-36 weeks of pregnancy complicated by moderate
pre-eclampsia were examined. The diagnosis was made
according to the criteria, provided in the decree of Ministry
of Health of Ukraine Ne 151 from 24.01.2022. The control
group was composed of 30 women of the same gestational
age but without any complications during their pregnancies.

The research was conducted on the basis of the non-profit
community hospital «Chernivtsi regional perinatal center»
and the Medical Center of infertility treatment (Chernivtsi,

Ukraine). Test-system MAGLUMI BNP (manufacturer:
Sheénzhén New Industries Biomedical Engineering, Shenzhen,
China) was used to study the levels of NT-proBNP; the
venous blood of these pregnant women was taken twice at
8 AM on an empty stomach. The taken blood was placed
in tubes with EDTA to obtain plasma and centrifugated at
15000 rpm for 15 minutes at room temperature (18-22°C).
Blood plasm was received after the centrifugation. The blood
specimens without the signs of hemolysis were chosen for
the study. 500 pL of plasma was collected in disposable
tubes and placed in an automatic chemiluminescent immune
analyzer MAGLUMI 1000 (after calibration of the reagent
and measurement of control solutions) and the results
were obtained after 40 minutes. Statistical processing was
performed using the MedCalc software package manufactured
by MedCalc Inc (Ostend, Belgium), and a Student’s t-test for
unequal samples was used.

The study was conducted with the informed consent
of the patients. The research was approved by the
Biomedical Ethics Commission of the Bukovina State
Medical University in accordance with the rules for
conducting medical-scientific research (Protocol No. 9
dated 20.06.2024).

The results and discussion

It was established that the average level of peptide
NT-proBNP in the group of women with pre-eclampsia
was likely higher in comparison with the control group
(79,5£37,4 pg/mL and 32,0£12,0 pg/mL in the control
group, p<0,001), as picture 1 shows. Therefore, the level
of NT-proBNP in the blood of pregnant women with
preeclampsia was 2,48 times higher than in healthy women.

The received results are indicative of the following:
the women with pre-eclampsia have increased synthesis of
cardiomyocytes of the studied peptide NT-proBNP. This,
as we believe, happens due to some factors. Firstly, more
sympathetic-adrenal activation of the myocardium causes
the heart’s stroke volume to increase in pre-eclampsia
[11,12]. Secondly, this disease increases peripheral vascular
resistance, which raises the post-load on a pregnant woman’s
heart muscle. Pregnant women with pre-eclampsia have
increased vasoconstriction as a result of these pathological
changes, which in turn causes a secondary increase in the
synthesis of NT-proBNP by cardiomyocytes. This is evident
if we consider the changes in renal function characteristic
of pre-eclampsia, specifically an increase in the synthesis
of angiotensin Il against the backdrop of activation of the
renin-angiotensin-aldosterone system. [13-15].

Pre-eclampsia is also associated with endothelial
dysfunction which influences the balance of vasodilators
and vasoconstrictors. Particularly, the increase of the level
of soluble fms-like tyrosine kinase 1 (sFlt-1), which is the
antagonist of vascular endothelial growth factor (VEGF),
is observed. This leads to the decrease of bioavailability
of VEGF, which negatively affects the endothelial
function and can facilitate the development of glomerular
endotheliosis — typical kidney damage in preeclampsia
[16-18]. This pathophysiological mechanism also promotes
systemic vasoconstriction increasing the myocardial post-
load, causing an increase of blood pressure in the left ventricle
and, consequently, cardiomyocytes NT-proBNP [19, 20].

81



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. XV, Ne 1(55), 2025
voL. xv, Ne 1(55), 2025

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

Figure 1. NT-proBNP, pg/ml

Consequently, it is reasonable to assume that variations
in NT-proBNP levels, specifically an increase in its
concentration in blood plasma in pre-eclamptic pregnant
women relative to healthy pregnant women, are a highly
significant biochemical marker that serves as an indicator
of both the condition of cardiomyocytes and the stress
on the body’s compensatory systems resulting from pre-
eclampsia.

Conclusions. The level of the cardiac peptide NT-
proBNP increases in the blood of women whose pregnancy
was complicated by pre-eclampsia. The increase is
statistically significant: according to our data, this indicator

increases by 2.48 times compared to healthy pregnant
women. This may, in our opinion, indicate pathological
changes in the myocardium caused by an increase in the
load on the heart during the development of hypertension,
which is caused by pre-eclampsia in pregnant women.

The prospects in further research.
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PIBEHb CEPIIEBOTO IMENTHAY NT-PROBNP MIABUILY EThCS IMPU MPEEKJAMIICIi BATITHHUX
H. B. Pycoii, A. M. bepoeys

BykoBuHCBHKHIi nep:kaBHMII MeIUYHMIT YHiBepcuTeT
(m. YepHiBui, Ykpaina)

Pesome.

Cepuesuit nenrtu NT-proBNP, 1o npomyKkyeTbest 1 BUALISAETHCS 30¢01UIBIIOT0 MiOKapIOM JIiBOTO MIUTYHOYKA, € OHUM 3 HAWOUIBII
BaXITMBHX O10XIMIYHHX MapKepiB CEPLEBUX 3aXBOPIOBaHb. BiZoMo, 0 KOHIIEHTpAIlii JaHOTO MENTHIY BipOTiIHO 3pOCTAIOTh B KPOBI
XBOPHUX Ha CEPLEBY HEAOCTATHICTb, @ TAKOXK [IPH BIATOPTHEHHI TPAHCIUIAHTOBAHOTO cepiist. OnHaK, Z0Tenep He MPOBOIMIOCH BHBUCHHS
piBHiB NT-proBNP 1mpu po3BHUTKY IaTOIIOTIYHUX CTaHIB, OB’ 3aHMUX 3 BariTHICTIO, 30KPEMa, MIPHU MPEEKIAMIICii BariTHUX.

Meta npocaix:kennsi. Busuntu piBens cepuesoro nentuay NT-proBNP y BariTHHX 3 mpeekiaMIIciero.

Marepianu Ta meroqu. O6ctesxeHo 60 skiHOK B TepMiHi BariTHOCTI 32-36 THIKHIB, TIPY IIbOMY iXHsI BariTHICTH Oyiia yCKIIaJHEHA TOMIPHOIO
npeexamriciero. KonrpomsHy rpymy ckiami 30 sKiHOK B TOMY K TEpPMiHI recTallii, y SKUX BariTHiCTh nepebirana 6e3 yckiamaHeHs. JlocmimkeH s
npoBoamiiock Ha 6a3i KHIT «YepHiBenpkuii 00nacHuii ieprHaTaabHui HeHTp» Ta MequvHOro HeHTpy JiKyBaHHs Oe3mrimst (M. YepHisit,
Vkpaina). Jlinst Busaenns piBuis NT-proBNP sukopucroBysanack tect-cucrema MAGLUMI BNP (BupoGuuk: Shenzhen New Industries
Biomedical Engineering, Illenswkens, Kuraii); BeHO3HA KPOB Y BAriTHHX KIHOK 3a0Mpasiach OMHOKPATHO HATIIe O 8- romuHi panky. lociia-
JKCHHSI IIPOBE/ICHO 13 IOTPUMAHHSIM IIOJIOXKEHB [P0 [paBa JIFOIHHH Ta OiomenuimHy. CTarucTiyHy 0OpoOKy BUKOHAIIH 3a J0TIOMOTOO [IPOrpaM-
noro nakery MedCalc sBupo6ruirrsa MedCalc Inc (Ocrerne, Benbrist), BukoprctoByBascst t-kputepiii CTbIOIEHTa TSl HCOAHAKOBHX BUOIPOK.

PesyabTaTn gocaixkenns. byno BcranoieHo, mo cepenniit piBeHb NT-proBNP y rpymi %iHOK 3 IpeeKIaMIICiero OyB BipOTiIHO
BHILMM, [TOPIBHSHO 3 KoHTpoeM (79,5+37,4 nr/mut, B kouTposbHii rpymi 32,0+12,0 nr/vit, p<0,001). Mokaa 06rpyHTOBAHO IPUITYCTHTH,
o 3MiHa piBHs NT-proBNP, a came, miBUIIEHHS OTO KOHIICHTPAIIIT B TU1a3Mi KPOB1 Y BariTHHX KiHOK 3 IIPEEKIIAMIICIEI0, TIOPiBHSHO 31
3OPOBUMH BariTHUMU KIHKaMH, € HA/I3BHYAIHO BAXKIIMBUM O10XIMIYHUM MapKEpOM — IHIHUKATOPOM HE TIIBKU CTAaHy KapIiOMiOLHUTIB,
aJie 1 Hanpy’KeHHS! KOMIICHCATOPHUX CUCTEM BChOI'O OPraHi3My BariTHO{, 110 BUKJIMKAHO MPEEKIAMIICIEO.

Bucnosku. Pisens cepiesoro nenrtaay NT-proBNP BiporizHo 3poctae B KpOBi )KIHOK, YK BAaTiTHICTB YCKIJIATHIIIACS TPECKIIAMIICIETO.
Le Morke, Ha HalIy TyMKY, CBITYUTH IIPO ITATOJIOT1YHI 3MiHH B MiOKap/Ii, 3yMOBJICHI 301IbIIICHHAM HABaHTA)KCHHS Ha CEPLIC IPH PO3BUTKY
rinepreHsii, MPUIUHOIO SKOT € MPECKIAMIICIS BariTHUX.

KurouoBi ciioBa: saritnicts; npeeknamicis; NT-proBNP; cepiieBa HeIOCTaTHICTb.
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BITJIUB I'MIEPITPOJIH®EPATUBHUX
3AXBOPIOBAHb MATKU HA TIEPEBIT
[NEPIIOI'O TPUMECTPY BATITHOCTI
O. B. lllesuyk, A. €. [lyouax, /1. €. Tymanosa ~; y1HOK

JY «BceykpaiHCbKull LIEHTP MAaTEPUHCTBA Ta AUTUHCTBA
HanionanbsHo{ akazemii MeqUYHNX HAayK YKpaTtHA»
(m. KuiB, Vkpaina)

Pe3tome

Bnaue zinepnponigpepamusniix 3ax60pio6ais MAMKU — 1eHOMIOMU MAMKU, eHOoMempio3y Mamku (A0eHOMIO3y) Mma nepeHeceHux
00 sazimnocmi cinepnaacmudnux npoyecie enoomempito (noninie malabo einepniaszii endomempiio, 0coOMUBO IX NOECOHAHHS
3 8ARIMHICIO € AKMYATLHOIO NPOONEMOIO CYUACHOT MeOuyuHy. B ocmanne decamupiuus 3HaUHO 30iM61UULACY KITbKICIb 8ARTMHUX
JICIHOK 13 eHOOMEMPIO30M, IeUOMIOMAMU MA REPEeHeCeHUMU 00 6a2imHOCHi noninamu enoomempiio malabo 2inepniaszicio endomempiio.

Mema docriodcennsn’ gusuumu 0coonueocmi nepedizy azimHOCmi y JHCIHOK 13 2INepnponiQepamueHUMU 3aX60PIOBANHIAMU MAMKU.

Mamepianu ma memoou. [Ipocnexmushe, Ko2opmue paHOoMizoéane 0ociioxcentst 6o nposedero y 680 scinok, siki npoxoounu
JUKY6aHH S Y GIO0LIeHHT SHILHO-3aNATHUX 3AX8OPIO6AHb 6 AKYUEPCMEL MA Y GIO0LIeHHI peabinimayii penpoOyKmueHoi (hyHKYIT HCIHOK
IV «Bceykpaincoruil yenmp mamepuncmea ma oumurncmea Hayionanshoi akademii meouunux Hayk Yipainu» 6 nepioo 3 ciuns
2018 poxy no epyoenv 2024 poky. I3 nux 0o 1 epynu ysitiuwno 517 sacimuux scinok i3 einepnponipepamusHumu 3ax60pI08AHHAMU
mamku ma ix noeonanuam (Legomionu mamxu, adeHomios, noninu endomempiio malabo cinepniaszis endomempiio). I pyny
nopiensnnst ckaanu 82 eazimnui scinku (2 epyna) bes 2inepnponighepamusHux 3axeo0pro6anb MAMKY 3 YCKAAOHCHHIMU 6A2IMHOCTII.
Koumponwvny, 3 epyny ckaanu 81 sacimua sicinka 6e3 einepnponighepamueHux 3ax60pro6anb ma Oe3 YCKIaOHeHb 8a2iMHOCHIL.

Pesynomamu. Bcmanosneno, wo panni empamu éazimuocmi 6 anamuesi 6ynu 'y 68,2% eacimnux i3 einepnponipepamusHumu
3axX60POSAHHAMU; apmuiyitini ma medukamenmosHi abopmu 6yau y 36,6% nayienmox, a no€oHanus HAcIiOKi6 nonepeoHix
sazimuocmeii 6yno y 21,2% obcmesrcenux eazimuux. Taxos 6i0Miuena 8UcoKka 4acmoma UUKpIOanb CMIHOK NOPOHCHUHU MAMKU
y eacimnux i3 einepnponigpepamusnumu 3axeoprosannimu 6 anamnesi (88,6%). V nepuwomy mpumecmpi eacimnocmi zazposza
pannwvozo abopny Oyna y 90% eacimuux i3 einepnponigpepamusrumu 3axeoprosannsmu (BLI - 3,922; 95% JI1(CI): 2,261-6,802).
Pempoxopianvia eemamoma 6uagaAIaAck yosiui uacmiwie y srcinox 1 epynu, nioe y nayienmox epynu nopisusanns (BLI—2,519; 95%
JI(CI): 1,418-4,473), a nuseka niayenmayis 6yna y 18,9% orcinor 1 epynu (BLL-2,163; 95% /71(CI):1,010-4,635). L]i ycknaounenst
yacmiwe 3yCmpiuanics y 6a2imuux i3 NOEOHAHHAM A0CHOMIO3Y 3 IHUUMU 2INepnpotihepamueHUMU 3aX60PIOBAHHAMU.

Bucnoeku: Bazimuicmo y sicinok i3 einepnponighepamuenumu 3axeopioganuimu mamiu (retiomionu Mamxu, a0eHomios,
nepeneceni 00 eazimnocmi noninu endomempiio malabo 2inepniazis enooMempiio) YCKIAOHIOEMbCA 8 NePULOMY MPUMeCmPI
6a2IMHOCMI 3a2P03010 PAHHBO2O ADOPMY, PEMPOXOPIAILHOK 2eMAMOMOI0, HU3bKOI NIAYEHMAYIcio.

Knrouoei cnosa: sacimuicme; 2inepnpoiighepamueHi 3ax60PIOBAHHL MAMKU; A0CHOMIO3; TeUOMIOMa MAMKU; NOAINU,

einepnnaszis enoomempiio.

BecTtyn

Jo6posikicHi rineprpoiidepaTUBHI 3aXBOPIOBAHHS
matku (I'TI3M) — nefiomioma matku (JIM), engomerpios
Marku (ageHomios) (A) Ta rimepruiacTUyHi MPOIECH SHII0-
metpiro ([TIE) € akTyaapHO MPOOIEMOI0 CYy9IacHOT Me-
JMIMHA. BOHY € MIPUYNHOIO MOPYIIEHb PETIPOAYKTHBHOTO
37I0POB>SI, 3HIKCHHS SIKOCTI KHTTS Ta COLIAIBHOI /Ie3a1ar-
Tarlii )iHOK Oyib-skoro Biky [1-4]. JIM Ta A e HailGinbmr
MOIIMPEHUMH JJOOPOSIKICHUMHU YTBOPEHHAMHU MatkH [5, 6].
JIM BusiBnstersest y 12-25%, I'TIE —y 10-18%, A -y 12-50%
YKIHOK PENpOIyKTHBHOTO BiKY. Pi3Hi O€THaHHS 11X 3aXBO-
PIOBaHb 3yCTPIYalOThCS Y KOYKHOI TPETHOT 3 00CTEIKECHUX Ki-
HOK [7, 8]. ITpo mikimnuBwii Brme eHaoMetpiosy (E) ta JIM
Ha PENPOYKTUBHI, aKyIIIEPChKi Ta HEOHATAJIbHI pE3yJIbTaTH
CBIZIYaTh JITEpaTypHi JaHi ocTaHHiX pokis [9-12].

Hagirs sikmio Oinbricts JIM i yac BariTHOCTI MpoTi-
KaroTh O€3CMMIITOMHO, BOHU MOXKYTb BIUIMBATH Ha 1epedir
BariTHOCTI Ta mosoriB. Ha paHHiX TepMiHax BariTHOCTI
JIM Moxe cnpusiTH BHHUKHEHHIO TIEPTOHIYHHUX po3Jia-
aiB [13]. TakuM YHHOM, i 9ac BariTHOCTI HEOOXiAHO
PETENIBHO CIIOCTEPIraTy 3a BariTHOO, 00 BUSBUTH Oy/Ib-
SIK1 HECTIPUSITINBI aKyIIepChKi YCKIQJIHEHHS Ta, BiJIO-
Bi/IHO, MOKpammTH pesynsrar [14]. Bemmunna Miomaros-
HHUX BY3JIiB MATKH CXMJIbHA JI0 HEJTIHIHHOT TCHICHIIIT 3MIH
iJ] 9Yac BariTHOCTI Ta MICISIIOIOroBOro nepioay. deski
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JaHi TiITBEP/KYIOTH 301nbiieHHs JIM mpoTsirom mep-
[IOTO TPUMECTPY BariTHOCTI, TOI SIK € CYNEPEWINBI TaHi
ripo 3minu JIM y apyromy ta Tperbomy TpumecTpax. Kpim
TOrO0, 3arajibHi 3MiHy BesiurHu JIM i1 yac BariTHOCTI Ta
HiCIIAMONIOrOBOTO MEePioay 3aIHIIAThCS HesiCHUMH [15].

JKinku 3 A MaroTh MiJBUIICHUN PU3UK BUKUIHS MIPH
CaMOBIJIPHOMY 3a4aTTi Ta AaHAJIOTTYHHIA PU3HK BUKHUIHS
mij yac JIPT [16]. E, sk BijtoMO, IPU3BOAUTH JI0 3HUKEHHS
(eprunbHOCT, ane E Ta A Bce yacriiie now>si3aHi 3 yckiiai-
HCHHSIMHU ITi3HBOT BariTHOCTI, HAMIPUKIIA]], CIPUIUHCHUMHU
IarieHTapHoo HemocrarHicTio [17]. Ha monekynsipHOMy
PiBHI HasIBHICTh CKTOIIYHOTO CHIOMETPIIO MOPYIIYE TOP-
MOHAJIbHE, KIIITHHHE Ta IMyHOJIOTIYHE CEPEOBUILEC CH-
JIOMETPI0, HETAaTUBHO BIUIMBAIOYM HA JICIIHyalli3allilo,
TUTALICHTALIIFO Ta MPOrPaMyBaHHs PO3BUTKY eMOpiona [18].

[NcrepockoniyHa MOMINEKTOMIs MOJIIIIB €HIOMETPI0
MOKpaIy€e QepTUIIBHICTD 1 301IbIIYE YaCTOTY HACTAHHS
BariTHOCTI y paHilie O0e3IUTIHUX KIHOK 0e3 OyIb-sIKUX
IHIIUX MPUYUH, [0 MOSICHIOKOTH IXHIO OC3ILUTIIHICTh, HE3a-
JIeXKHO BiJl po3Mipy 4 KinmbkocTi momimis [19-21].

VY CBITI Iporpecye 3poCTaHHsI MOEAHAHD TAaHUX 3aXBO-
proBanb. [Ipoonema I'TI3M naOyBae Bce OUTBIIOTO MEMKO-
COL[AJIGHOIO 3HAYEHH, 1110 [IOB>3aHO 3 IX BAKKUMHM KIIIHIY-
HHMH TPOSIBAMH Ta PELUAMBYIOUMM IIEPeOiroM, sSiKi HeraTHBHO
BIUTMBAIOTH Ha SIKICTh KUTTS Ta MPALC3IATHICTh KIHOK [22].
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MHOXHHHICTB T2 CHHXPOHHICTh BHHUKHEHHSI IOOPOSIKICHIX
ITyXJIFH TeHITaiH 3a3BUYail pO3LIHIOETHCS SIK IPOrHOCTHYHO
HECHPHUSTIMBUH (aKTOp, IO CBITYUTH PO aKTUBHICTB IPO-
Jidepartii, 1110 3 ypaXyBaHHSIM OHKOJIOTIYHOI HACTOPOYKEHOCT1
HEpIiZKO BIU3HAYa€ aKTHBHY XipypriuHy TaKTHKY.

Matepianu Ta meToau AoCnimAXKeHHSA

[poaHairi3oBaHO BUXi/IHY KITIHIYHY XapaKTePHCTHKY, a Ta-
KO)K OCOOJIMBOCTI TIepediry BariTHOCTI Ta ii pe3ysbraru y 680
JKIHOK, SIKI CIIOCTEPIrajich y BiUIICHH] THIHO-3aalIbHUX
3aXBOPIOBaHb B aKyIIEPCTBI Ta y BiJIUIEHH] pealiirarii pe-
npoxyKTuBHOI GyHKiT xiHOK /1Y «BceykpaiHchkuil HeHTp
MaTepHHCTBA Ta AMTUHCTBA HarioHansHOT akaaemil Meaud-
HMX HayK Ykpainu». [IpocriexriBHe oOcTexeHHs 0ys10 npo-
BezieHo B niepion 3 ciunst 2018 poxy 1o rpyaeHs 2024 poxky.

BaritHi »iHku Oy/y BKJIIOUEHI B JOCIIKSHHS B Mipy
3BEpPTaHHs JI0 KIHOYOT KOHCYJIbTalii a00 rocritanizanii
y BiaiieHHs. BiAMOBIAHO 10 OTPUMAHKUX TAHUX KJIIHIKO-
J1a00PaTOPHOTO OOCTEKEHHSI, TOCTABJICHUM [[IarHO30M Ta
PO3pOOJICHUMH KPUTEPISAMHU BKJIFOUCHHS 10 0 CJTIKCHHS,
BCI IaiieHTKy OyIH MoAiIeHI Ha 3 rpymu.

Jo nepiiioi, 0CHOBHOI Ipymny yBiiinuio 517 BariTHUX xi-
HOK 13 I'TI3M Tta ix moexHanusm, ski Brmodamd: A (N80.0,
3a MixxHapoaHowo Kiacudikamiero xBopood 10-ro mepe-
rsiay), JIM (D25), 4-7 tum 3a knacudikartiero MiKHapOIHOT
¢benepartii rinexororii ta akymepcrsa (FIGO), ITE (N84.0),
sanosucty I'E (N85.0). I'TI3M y 06cTekeHUX BariTHUX OyITi
BUSIBJICHI JI0 BAriTHOCTI 3 BUKOPHCTAHHSM YJIBTPa3ByKOBOTO
JOCTipKeH s, Jarnapockorii, ricrepockorii (I'C). TTE Ta/aGo
I'E Gynu Bupanesi ;1o BaritHocri mij yac ['C.

['pyrty nopiBHsIHHS CKJIaiu 82 BariTHi s iHKH (2 rpyra) 6e3
I'TI3M 3 yckiaaHeHHsiMu BariTHOCTI. KoHTposibHY, 3 rpyIty
ckianu 81 BaritHa xiHka 6e3 I'TI3M Ta Ge3 yckiajHeHb Ba-
ritHOCTI. [TartienTiB 3 (KOHTPOIBHOL) TPy OOCTEKYBAIH TijT
Yac BariTHOCTI aMOyJIaTOPHO, T1i/1 4ac KOHTPOJIBHOTO KOHCYJIb-
TYBaHHsI B )KIHOY1/ KOHCYJIBTALII] IHCTHTYTY Ta I1iJ1 4ac MOJIOriB
y BiJUIUICHH] THIHO-3aMaIbHUX 3aXBOPIOBAHb B aKyIIEPCTBI.

3ajie)HO BiJ| HASIBHOCTI BiINOBIqHUX 1oeaHanb [ TI3M
TMali€HTKA OCHOBHOI I'pymiH po3ziieni Ha 4 minrpynu: [ —
TIO€THAHHSI 3JICHOMI03y MaTKH Ta jieiomiomu Matku (A+JIM)
(n=130); 11 — moeAHAHHS aIeHOMIO3Y Ta MOJIMIB €HIOMETPist
talabo rineprutasii eagometpist (A+I1E ta/abo I'E) (n=166);

I — moegHAHHS JIEHOMIOMH MATKH Ta TOJIIIB €HIOMETPIis
Ta/ abo rinepruasii eapometpist (JIM+IIE ta/ado I'E) (n=111);
IV — moetHaHHS aICHOMI03y MaTKH, JISHOMiIOMH Ta OB
eHJoMeTpist Ta/abo rineprutasii eagomerpis (A+JIM+IIE
ta/abo I'E) (n=110). Cepenniii Bik xkiHok i3 I'TI3M ckias
34,8+1,6 pokiB, rpymnu mopiBHsHHS — 32,6+1,9 pokis,
KOHTpOINbHOT rpynu — 31,2+1,7 pokis (p>0,05).

I3 351 Baritnoi 3 JIM 156 >xiHOK Majau 2 MiOMaTO3HUX
By3na (44,4%), 3 By3na— 132 naunientku (37,6%), 4 By3na—
49 xinok (14,0%), 5 By3niB—9 (2,6%), 6 i GinbLie By31iB—
5 (1,4%) oGcrexenux BaritTHuX. KibKicTh MiOMaTO3HHX
BY3JIIB Y 00CTEKEHHUX *KiHOK OCHOBHOI rpymn 3 JIM Bapiro-
Baja Big 2 10 6, B cepenapomy 3,21+0,56. Po3mipu By31iB
oymu Bix 0,5 mo 50 mm, B cepenapomy 21,4+1,6 mm.

Crarnctuuny oOpoOKy pe3yibTaTiB IOCIiIKEHHS TIPO-
BOJIMJIM 3 BUKOPHCTAHHSM CTaHIapTHUX mporpam Microsoft
Excel 5,0 Ta Statistica 6,0. [TapameTpudHi METO/IH 3aCTOCOBY-
BaJTH JUTSI KUTBKICHUX O3HAK 3 HOPMaJIBHUM po3roaiioM. Orm-
CyBaJIbHa CTAaTUCTHKA BKJIIOYAsIa B ce0E PO3PAaXyHOK CEPEeHIX
apudmeTnuHux BesmurH (M), cepeIHbOKBaIPaTUYHE BiIXH-
nenss (SD), BigHomenHs mancis (BIL) Ta 95% noBipuwii iH-
tepsai (I 95%). BinMiHHOCTI cepe/HiX BEMMYNH BBAYKAIH
3HAYYILMMH 3 PiBHEM iMOBipHOCTI He MeHIe 95% (p<0,05).

JlociikeH s TPOBOIMIIOCS BiIMOBITHO 0 IIPUHIINTIIB
Ienbcincrpkoi nexmaparii. [TpoTokon gociiukeHHs 3aTBep-
mxeno Komiciero 3 6ioetuku Ta neonrodorii 1Y «Ykpain-
CBhKMI IEHTp MaTepuHcTBa Ta auTHCTBAa HAMH Vipainm»
quist Beix ydacHukiB (I[Ipotoxon Ne 5 Bix 24.06.2020). In-
(opmoBaHa 3rozia Oy;a oTpUMaHa BiJl yCix 0ci0, BKIIIOUe-
HUX Y 1€ JTOCIIKESHHSL.

Pe3ynkTaTy gocnigkeHHA Ta ix 06roBopeHHs
Hamu OyB npoBeicHuUIT aHAITI3 aKyIIIEPChKOTO aHAMHE3Y
3 METOI0 BU3HAUCHHSI YACTKU PAHHIX PEIPOMYKTHBHUX Ta
HepUHATAIBHUX BTPAT Y 00CTEe)KEHUX KiHOK. /1o paHHIX
PETPOYKTHBHUX BTPAT MU BiTHOCHIIN BUKU/ICHB, SIKAIl HE
BinOyscs (002.0), 3aBmepiie miiaue siine (002.1), Mumo-
BinbHuit BukuaeHb (003), mequunuii abopt (004), nosa-
matkoBy BariTHicTh (O00) (tabmn. 1). [TepunaranbHi BTparH
BKJTFOUAITH B ce0e MepPTBOHAPO/DKYBaHICTh (aHTECHATATBHA
3arubenpb mI0aa) Ta CMepTh AiTeid B nepmi 168 rogun
(paHHS HEOHATATIbHA CMEPTHICTB).
Ta6bnuus 1

Hacnigku nonepegHix BariTHocTen Ta nonoriB y o6¢cTexxeHux BariTHux, aée.4.(%)

. . . . O6CTEXEHI XiHKW, rpynu
Hacnigkv nonepepfHix BaritHocTen -
Ta nonorie 1, ocHOBHa, 2, NOPIBHAHHSA, 3, KOHTPOrbHa,
n=517 n=82 n=81
ApTudilinHnin abopT (XipypridHumn) 117 (22,6)* 12 (14,6) 8 (9,8)
MegnkameHTo3HU abopT 72 (13,9) 8 (9,8) 7 (8,6)
MumoBinbHWI BUKMAeHb (abrasion) 62 (11,3)*" 4(4,9) 1(1,2)
3aBmepna BariTHICTb 46 (8,9)*" 2(2,4) -
3BUYHMIN BUKUAEHD 21 (4,)n 1(1,2) -
[o3amaTkoBa BariTHICTb 37 (7,2)*” 3(3,7) 2(2,5)
AHTeHaTanbHa 3arnbernbs Nnofga B aHaMHesi 10 (1,9) - -
TepmiHOBI nonoru 87 (16,8) 12 (14,6) 13 (16,0)
[MepegyacHi nonorv >xmesnm No40OM 23 (4,5)* 1(1,2) 1(1,2)
[MepuHaTanbHa cMepTHICTb 1(0,2) 1(1,2) -

lMpumimku: 1. * — pidHuys docmosipHa 8idHocHO 3 epynu (p<0,05);
2. ™ — pi3Huys docmosipHa 8idHocHO 2 epynu (p<0,05)
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SIK BHIHO 3 HABENICHUX Y TaOI. 1 JaHWX, paHHI BTPaTH Ba-
riTHOCTI Oy y 68,2% obcTexxennx xiHok i3 [ TI3M (p<0,05).
13,9% menukaMeHTO3HUX a0opTiB y *kiHOK 3 ['TI3M, 8,6% —
y BariTHUX KOHTPOIIBHOI rpyrv Ta y 9,8% — rpymv opiBHSHHS,
110 TTOPIBHSHO 3 JAHUMH BITHOCHO apTH(DIIIHHNX a0opTiB
CBIYUTH PO TE, IO BIIPOBA/KCHHS METMKAaMECHTO3HUX
abopTiB BiOYBAETHCS TUTHKM B OCTAHHI POKH. 3aCITyrOBY€ Ha
ygary e, o 189 (36,6%) Baritaux i3 ['TI3M B aHamHe3i Man
apruginiiai abo MeqrKkaMeHTo3Hi adboptu. Lle 3Buyaiino He-
CIIPUSTIINBI MOMEHTH, OCKUTBKH ITPY BUHUKHEHHI XPOHIYHOTO
CH/IOMETPUTY TICIIs KIOPETAXKy MaTKH MaiKe B 2 pasH ITi/1BU-
LIYETHCS PU3UK MEPeIYacHUX MOJOTiB B MaiiOyTHROMY [23].

Cnin Biamitutu, mo y 141 (27,2%) ob¢crexeHunx
BariTHUX OCHOBHOI I'pyNH OyJI0O MO€JHAHHS HACJIIAKIB

morepeaHix BaritHocTel. YacTimnie e Oyino moeJHaHHS
apTudiniifHoro adbopTy Ta M03aMaTKOBOI BariTHOCTI —
y 29 (5,6%). MumoOBiJIbHUI, 3BUMHUN BUKUICHD Ta 3a-
BMepJia BariTHicTh BiamiveHi y 129 (24,3%) BariTHux
3 I'TI3M, mo y3roKyeThcs 3 JaHUMH JIITEpaTypH, sSKi
CBiTUATh IPO TE, IO 31 301TBIICHHAM KiTbKOCTI BUKHU/I-
HIiB pi3K0O 3pOCTa€ PU3UK NMEPCPUBAHHS HACTYITHUX Ba-
riTHocTel [23].

AHaJi3 HaCTI/IKiB MMOTIEpEAHIX BariTHOCTEH y o0OcTe-
skeHMX kiHOK 3 I'TI3M 3alie:kHo BiJ IX MO€IHAHHS CBiJ-
YHUTH PO 3HAYHU BiICOTOK MUIMOBUTFHUX BUKUIHIB Y Ki-
HOK 3 A+JIM+IIE/TE (20,0%) Ta y BaritTHux i3 A+JIM
(14,6%) y nopiusinHi 3 nanienTkamu 3 A+I1E/TE (9,6%)
ta JIM+IIE/TE (4,5%), (Taomn. 2).

Tabnuusa 2

Hacnigku nonepepgHix BaritHocTen y obctexxeHux BariTHux 3 M3M 3anexHo Bif ix noegHaHHsA, abc.4.(%)

Barithi 3 M3M (1, ocHoBHa rpyna), n=517
Hacnigkn nonepegHix A+IIM A+TMETE JIM+TMETE A+IIM+METE
BariTHOCTEN Ta nonoris (n=130) (n=166) (n=111) (n=110) P
1 2 3 4
p,,<0,05
ApTudilinHuin abopt 0 0 o p,.<0,05
(XIpypriuHui) 30 (23,1) 26 (15,7) 22 (19,8) 39 (35,5) p..<0,05
p,,<0,05
p,,<0,05
. p,,<0,05
MepukameHTo3HUIA abopT 12 (9,2)*° 23 (13,9)° 12 (10,8)° 25 (22,7) p1_4<0 05
2.4
p,,<0,05
p,,<0,05
p,,<0,05
MumoBINbHWUI BUKNOEHb *AO no o p,,<0,05
(abrasion) 19 (14,6) 16 (9,6) 5 (4,5) 22 (20,0) p..<0,05
p,.,<0,05
p,,<0,05
p,,<0,05
A p, .<0,05
3aBmepna BariTHICTb 17 (13,1) *» 10 (6,0)° 5 (4,5)° 14 (12,7) pl 3<0 05
24
p,,<0,05
p,,<0,05
3BUYHMI BUKMOEHD 754" 8(4,8)" 2(1,8)° 4 (3,6) p,.<0,05
p,,<0,05
p,,<0,05
p,,<0,05
Mo3amaTkoBa BariTHICTb 12(9,2) *n0 7(4,2)° 3(2,7)° 15(13,6) p,,<0,05
p,,<0,05
p,,<0,05
p,,<0,05
AHTeHaTanbHa 3a_r|/|6enb 2 (1,5)° 3(1,8) " 1(0,9)° 4(3.6) p..<0,05
nnoga B aHamHesi
p,,<0,05
TepmiHoBI nonoru 3(2,3)° 6 (3,6) 3(2,7) 5(4,5) p,.<0,05
lMepegyacHi nonoru xMemMm P.,<0,05
pen 8 (6,2)* 4 (2,4 4 (3,6)° 7 (6,4) p,,<0,05
nnogom
p,,<0,05
lMepuHaTanbHa CMepTHICTb - - - 1(0,9)

lMpumimku:1. * — pisHUYss docmosipHa 8i0HocHo A+lEIIE (p<0,05);
2. ™ — pi3Huus docmosipHa gidHocHo JIM+TIEITE (p<0,05);
3.9 pisHuyst docmosipHa g8idHocHo A+JIM+TIEITE (p<0,05)

AptudiniiHi abopTa JacTime BiqMivamy BaritHi 3 A+J1-
M+IIE/TE ta A+JIM; MemKamMeHTo3Hi abopTH YacTiiie Oy
y namieHtok 3 A+JIM+ITE/TE (tabmn. 2). 3aBmMepia BariTHICTh
Oya Maibke BBiui yacriiie y narieHtok 3 A+JIM+IIE/TE Ta
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A+JIM Hix y xinok 3 A+ITE/TE Ta y nartientok 3 JIM+ITE/
I'E, (p<0,05). Takox yacriiiie B aHaMHe31 OyB 3BHUHHI BUKH-
JIeHb y 3KiHOK 3 A+JIM Tta y natientok 3 A+ITE/TE (tabm. 2).
AmnrenaranbHa 3arubers Oyia yacrire y xiHok 3 A+JIM+ITE/
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I'E. IepemuacHi royoru B aHaMHe31 OyJTi 4acTille y MarjieHToK
13 moeHantsM A+JIM+IE/TE ta y sxiHok 3 A+JIM, (p<0,05).

3Beprae yBary BUCOKa 4acTOTa BUIIKPiOaHb TOPOKHUHH
MaTKH y J)KiHOK 0CHOBHOT rpyru (88,6%) mopiBHSHO 3 KiH-
kamu rpynu nopiBHsHHSA (30,5%) Ta KOHTPOJIBHOT rPyIH
(19,8%), p<0,05. OHOKpATHI BUIIIKPIOAHHS CTIHOK TOPOXK-
HHHH MaTKH 3 IPUBOJLY MATOJIOT1i eHIOMETpito (1otin Ta ri-
nepIuiasis eHIOMETPIl0), BATITHOCTI, IO HE PO3BHUBAETHCS,
aptuiniitHoro abopry, HETOBHOT'O MUMOBLIEHOTO BUKHTHS,
a TaKO)K, HEOTHOPA30Bi BUIIKPIOAHHS CTIHOK ITOPOKHUHH
MarTKH YacTillle 3yCTPiJaliiuCh y )KIHOK OCHOBHOI TPYIIH.

VY nepuoMy TpUMECTpi BariTHOCTI 3 TIPUBOJLY 3arpO3H
paHHBOTO abopTy 3HaxoAMIOCH Maixke 90% >xiHOK i3

I'TI3M, 1o Ha 20% Oinpiie, HiXK MAIIEHTOK TPYITH ITOPiB-
HsHHs (Taom. 3) (BL - 3,922; 95% J1(CI): 2,261-6,802).
Perpoxopianbpua rematoMa BUSBIsIACh yaBidi da-
cTime B 00CTEKEHNX OCHOBHOI TPYIH, HIX Yy MaI[i€HTOK
rpynu nopiBHstHHS (p<0,05) (BIL - 2,519; 95% AI(CI):
1,418-4,473). Husbka mnaneHTaiis Oyna BusiBieHa y 98
(18,9%) »xinok i3 I'TI3M Ta y 8 (9,8%) nauieHtok rpymnu
nopiBHsHHs (BIL —2,163; 95% /1(CI):1,010-4,635).
[MonimopdizM TeHiB BUSBICHO Y KOXKHOI ChOMOI BariTHOT
nanienTkd i3 [ TI3M, a B rpymi nopisusiaas —y 4,9% obcTe-
xeHux (p<0,05). Yactora paHHBOTO TeCTO3y (TOKCHKO3Y)
(MKX-X - 021.0) He Binpi3HsIach y )KiHOK OCHOBHOI Ta
rpynu nopieasHH:A(p>0,05).

Tabnuusa 3
YcknagHeHHs | TpumecTpy BariTHOCTI Y )KiHOK OCHOBHOI Ta Fpynu NOpPiBHAHHSA, abc.4.(%)
O6cTexeHi BariTHi, rpynm
YcknagHeHHs | TpumecTpy -
BariTHOCTI OcHoBHa, MopiBHAHHS, KoHTponbHa,

n=517 n=82 n=81
3arposa paHHboro aboprty 465 (89,9)* » 57 (69,5) » 2 (2,5)
PetpoxopianbHa rematoma 196 (37,9)* 16 (19,5) » -
Hu3bka nnaueHTauisa 98 (18,9)* » 8(9,8) " 3(3,7)
Monimopdiam reHis 71 (13,7)* 4(4,9)" 1(1,2)
PaHHil recTo3 (TOKCUKO3) 52 (10,1) » 10 (12,2) ~ 4 (4,9)

lMpumimku: 1. * — pidHUYsi docmosipHa 8iOHOCHO epynu rnopieHsiHHSA (p<0,05)
2. N — pi3Huus docmosipHa 8i0HOCHO KOHMPObHOI epyrnu (p<0,05);

VY 00cTexeHHNX MaIi€eHTOK TOKCUKO3 OyB TiNBKH JIET-
KOTO CTYIEHS 1 pi3HUII MK rpymaMu noegnanas ['TI3M
Gyna He nocroiproio (p>0,05), mo cBiquUTE PO BiACYT-
HicTh 3anexHocTi ['TI3M Ta 4acTOTH BUHUKHEHHS I'€CTO-
3iB (Tabu. 4).

AHai3 yckiIagHeHb | TpUMecTpy BariTHOCTI y KIHOK
i3 I'TI3M y 3anmexHOCTI Bif X MMO€THAHHS CBIIYUTH IIPO

Te, 0 PEeTPOXopiajibHa reMaToMa Ta HU3bKa IUIaleHTa-
is gacTimie 3ycTpivanack y BariTHUX i3 MO€THAHHSIM
A 3 IHIIIME TPOJTiepaTHBHIMH 3aXBOPIOBAHHAMHI MAaTKU
(ta6m. 4). PerpoxopianpHa remMatoMa y BaritHux i3 A+JI-
M+IIE/TE Gyna BusBicHa Maiike B 2,8 pasis uacriie,
HiX y mamientok i3 IM+IIE/TE, a Hu3bKa MrareHTaris —
Maiixke B 2 pasH, (p<0,05).

Tabnuusa 4
YcknapgHeHHs | TpuMecTpy BariTHOCTI y 06CTeXeHMX XiHOK OCHOBHOI rpynu, a6c.4.(%)
VoKnamHeHHs! | TpUMecTpy O6cTtexeni BariTHi 3 MI3M (ocHoBHa rpyna), n=517
BANTHOCTi A+IIM A+TIETE JIM+METE A+NIM+NE/TE
(n=130) (n=166) (n=111) (n=110)
3arposa paHHboro abopty 126 (96,9)* 140 (84,3)° 98 (88,3)° 101 (97,8)
PetpoxopianbHa rematoma 62 (47,7)*° 57 (34,3)"° 22 (19,8)° 55 (55,0)
Hun3bka nnavueHTauisa 23 (17,7)° 34 (20,5)"° 12 (10,8)° 29 (26,4)
Monimopdiam reHis 18 (13,8) 20 (12,0)r° 14 (12,6)° 19 (17,3)
PaHHilh recTo3 (TOKCUKO3) 13 (10,0) 18 (10,8) 12 (10,8) 9(8,2)

lMpumimku: 1. * — pizHuyss docmosipHa 8idHocHO I nidepynu (p<0,05);
2. N — pi3Huys docmosipHa gidHocHo Il nidepynu (p<0,05);
3. 0 — pisHUYst docmosipHa gidHocHo IV nidepyrnu (p<0,05)

Harmri mocmimkeHHs cBimuarh, mo y Baritaux 3 [ TI3SM
B miarpyii 3 A+ITE/TE, A+JIM+IIE/T'E ta A+JIM 3 oxHo-
pazoBuMHu abo O6araropa3oBMMHU paHHIMHU BTpaTaMu Ba-
TiITHOCTI, YaCTUMH BUIIKPIOAHHSIMH CTIHOK TTOPOKHUHU
MAaTKH{ 9acTOTa PETPOXOpiadbHOI TeMaTOMH Ta HU3BKOL
IUTaleHTAaIi1 3Ha4HO BHIa. [TomiMopdisM reHiB BUSBIISIBCS
gacrirre y xinok 3 A+JIM+ITE/TE (p<0,05).

Hamri maHi y3romKyroThes 3 JAHUMH JITepaTypH, sKi
CBiT4aTh Mpo Te, 10 P SHIOMETPio31 MaTKH HaJAMipHa
BHYTPIIIHPOMATKOBA aKTHBAIlisl BITbHUX PAIHKANiB, pe-
3UCTEHTHICTH CHIOMETPIIO 10 CEJIEKTUBHOTO BILUIHBY IIPO-
TeCTepOHy Ta TOBCTIIIa €HIOMETpialbHa CIOIyYHA 30HA

MOXYTb IPU3BECTH JI0 aKYIIEPChKUX YCKIIAJHEHb ITiJ] 4ac
BaritHocTi [24]. Takox 3anaibHi MPOIECH B €HIOMETPII,
[aTOJIOrYHa CKOPOTIIMBICTh MAaTKH, PyHHYBaHHS TKAHUH
Ta Cy[MH 4Yepe3 XpOHIUHe 3alajieHHs Ta YTBOPEHHS Cria-
HOK MpH €HAOMETPi031 MOKYTh CIPUYUHSITH aKyIlIep-
cbki yekmamguennst [25]. Kpim Toro, ekTomiunuii eHaome-
TPii, MO CIOCTEPITaeThCs y KIHOK 3 €HIAOMETPiO30M, €
TOKCHYHHMM CEPEIOBHIIEM JJIS TUIAIICHTH Ta NPU3BOANUTH
10 1i MOPYIIEHHS 3 PU3UKOM MEPEeIUaCHOrO NepepruBaHHs
BariTHOCTIi, 3aTPUMKH BHYTPIIITHEOYTPOOHOTO POCTY Ta
HU3BKOI MacH Tijla IPY HAPOHKEHHI IS TeCTaIiiHOTO
BiKy [11, 25].
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BucHoBku

V BaritHux *xiHok i3 ['TI3M (nieliomioMor0 Ta ageHOMi-
030M MAaTKH, IEPEHECEHUMH 10 BAriTHOCTI MOTIIIEKTOMIEFO
Ta BUIIKPIOAHHSIM CTIHOK TOPOYKHMHH MaTKH 3 PHBOJLY I10-
TMiB Ta TileprIasii eHIOMETPi0) paHHI BTPaTH BariTHOCTI
B aHamMHe31 Oyiu y 68,2%, 110 maiike BIBIUl YacTilne, Hixk
y BaritHux 6e3 ['TI3M. [Tpuuomy, y 141 (27,2%) BaritHuX i3
I'TI3M 0ys0 no€tHaHHSI HACIIJIKIB MOTEPE/HIX BariTHOCTEH.
Yacrimie BChOro paHHi BTpaTy BariTHOCTI OyJIM y Mali€HTOK
i3 TIOETHAHHAM a/ICHOMI03Y, JISHOMiOMHE Ta ToimiB/rimep-

nnasii engometpist B anamHesi (23,0%) ta npu noeqHaHHI
aJIeHOMi03y Ta sieiiomiomu Matku (18,7%).

V BariTHEX )iHOK i3 [ TI3M yacTuMu yCKIIaTHCHHSIMHU
BariTHOCTI B MEPIIOMY TPUMECTPI € 3arpo3a paHHBOTO
abopTy, peTpoxopialibHa TeMaToMa Ta HU3bKa IUIaIlCHTa-
mist. L{i yckamHeHHS 9acTillie BUHUKAIOTh Y BariTHHUX i3
TTOETHAHHSM a/ICHOMi03Y MaTKH 3 1HIIIUMH T0OPOSKiCHIMUA
rineprposidepaTuBHIMHU 3aXBOPIOBAHHIMHU MATKH (J1eii0-
MiOMOIO MaTKH, ICPEHECCHUMU JI0 BariTHOCTI Tileprriac-
THYHHMH MPOIIECAMH SHIOMETPII0).
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INFLUENCE OF HYPERPROLIFERATIVE UTERINE DISEASES ON THE COURSE OF THE FIRST
TRIMESTER OF PREGNANCY

0. Shevchuk, A. Dubchak, L. Tumanova

State Institution «Ukrainian Center for Maternity and Childhood of the National Academy of Medical Sciences of Ukraine»
(Kyiv, Ukraine)

Summary.

The impact of hyperproliferative uterine diseases (HPD), including uterine leiomyoma (LM), uterine endometriosis (adenomyosis)
(A), and endometrial hyperplastic processes (such as polyps and/or endometrial hyperplasia (PE and/or GE)) present prior to pregnancy,
particularly their combination, on pregnancy outcomes remains a pressing issue in modern medicine. Over the past decade, there has
been a significant increase in the number of pregnant women with endometriosis, LM, and a history of PE and/or GE.

Aim of the study: To investigate the characteristics of pregnancy course in women with hyperproliferative uterine diseases.

Materials and methods. A prospective cohort randomized study was conducted among 680 women treated at the Department of
Purulent-Inflammatory Diseases in Obstetrics and the Department of Rehabilitation of Women’s Reproductive Function at the State
Institution «All-Ukrainian Center for Motherhood and Childhood of the National Academy of Medical Sciences of Ukraine» from
January 2018 to December 2024. Group 1 included 517 pregnant women with HPD and their combinations (LM, A, PE and/or GE).
Group 2 (comparison group) consisted of 82 pregnant women without HPD but with pregnancy complications. Group 3 (control group)
included 81 pregnant women without HPD and without pregnancy complications.

Results. Early pregnancy loss was observed in 68.2% of pregnant women with HPD, while 36.6% of patients had a history of
induced or medical abortions, and 27.2% exhibited a combination of complications from previous pregnancies. A high frequency of
uterine wall curettage was also noted in the medical history of pregnant women with HPD (88.6%). During the first trimester, the threat
of early miscarriage was present in 90% of pregnant women with HPD (OR = 3.922; 95% CI: 2.261-6.802). Retrochorial hematoma
was detected twice as often in Group 1 compared to the comparison group (OR = 2.519; 95% ClI: 1.418-4.473), and low placentation
was observed in 18.9% of women in Group 1 (OR =2.163; 95% CI: 1.010-4.635). These complications were more prevalent in pregnant
women with a combination of adenomyosis and other uterine fibroids.

Conclusions. Pregnancy in women with hyperproliferative uterine diseases (LM, A, PE and/or GE present prior to pregnancy) is
frequently complicated during the first trimester by the threat of early miscarriage, retrochorial hematoma, and low placentation.

Key words: Pregnancy; Hyperproliferative Uterine Diseases; Adenomyosis; Uterine Leiomyoma; Endometrial Polyps; Endometrial

Hyperplasia.
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EKCTPAKOPITIOPAJIBHE 3AIIIIIHEHHA
AK METOA JHKYBAHHSA EHIIOMETPIO3-

ACOIIIMOBAHOI BE3IIIIJTHOCTI
b. O. Togpan, A. M. bepoeun

ByKkoBUHCBHKHH JIepiKaBHUH MEIMYHUN YHIBEPCUTET
(M. YepHisii, Ykpaina)

Pe3tome

Mexanizmu pozeumxy ma npoepecysants 6e3naioHocmi npu eHoomempiosi 6a2amozpani, eeKmueHicmy pizHux memooié
JIKYBAHHS € CYNEPedausor0, o pooums Hauly pooomy akmyaibHoIO.

Mema oocnidscennsn. ITiosuwumu egpexmueHicmy 1iKy8aHHs eHOOMEMPIO3-acoyitioganol b6e3naionocmi.

Mamepianu ma memoou. J{ocnioxcero 40 ducinok i3 enoomempios-acoyitiogarnoro ma 40 — i3 6e3nnionicmio pizHo2o reHes)y.
Excmpaxopnopanvhe 3aniionents UKOHY8anu 32i0H0 3 Memooukoro. JocniodxcenHs 6UKOHAHI 3 OOMPUMAHHAM OCHOBHUX
nonoacenv GCP (1996), Konsenyii Paou €eponu npo npasa moounu ma 6iomeduyury (04.04.1997), I'envcincoroi dexnapayii
Bcecsimnvoi meouunoi acoyiayii npo emuuni npuHyunu npoeeodeHHs: HAyKo8UX MeOUYHUX 00CIOHCEHb 30 YUaACmIO TH0OUHU
(1964-2008), naxazy MO3 Vkpainu No 690 sio 23.09.2009 (i3 sminamu, enecenumu 32iono 3 Haxazom Minicmepcmea oxoponu
300p08’st Ypainu N0 523 6i0 12.07.2012). Cmamucmuunuti ananiz UKoHy8au 3a 3a2a16HORPULHSMUMU MeMOOAMU 8apiayilinol
cmamucmuky ma peepecitinozo ananisy. Poboma e gppaemenmom HJIP kagedpu axyuwepcmea ma 2inekonocii «30epecers
ma GiOHO6NIeHHS penpoOYKMUBHO20 300P06’ s JHCIHOK ma 0iguam npu aKywepcuKill i 2inekono2iynitl namonoeii». [Jepoicasnuil
peecmpayitinuil Homep: 0121U110020.

Pes3ynomamu 0ocnioxycennsn. Bcmanoeneno kopensyiiinuil 36’ 130K MidC KiTbKICIIO AHMPATbHUX (ONIKYII8 Ma NOKA3ZHUKOM
anmumioneposozo copmony R=0,64 ma R=0,58, docmosipny pisnuyto smenuienHs KilbKOCMi aHMUMIOLEPOBO2O 2OPMOHY NPU
enoomempiosi sicunuxie (p<0,01), 6racmie 444 (p<0,001); ma 44B (p<0,038).

Bucnoeku. ExcmpakopnopanvHe 3aniiOHeHHs. € ehekmueHUM MemoOOoM JiKY8AHHS eHOOMempio3-acoyitiosanoi 6e3niionocmi
v 77,5%.

Knrouosi cnosa: eazimuicmo; endomempios; besnnionicmn; endomempios-acoyitiosana 6e3nionicmy; excmpakopnopaibHe
3anOHEHHsT; 08APIATbHULL PE3eP8; AHMPATbHI (POTIKYIU; AHMUMIONEPOBULL 2OPMOH; OacmuL; emopiompancehep; crmumynayis 08)syii.

BeTtyn

besmignicTs € eMorpadiuHoio npodiaemoro B Ykpa-
HI, OCKIJIBKH CTaHOBHUTH NprOmu3Ho 18-20%. 3rixHo na-
Hux [mamuyk I. 3. —11e KokHa 11’ siTa MOAPY>KHS Mapa; Tak
SIK 4aCTKa )KIHOK (DePTHIIBHOTO BIKY B YKpaiHi CTAHOBHUTh
12,5 mutH, npuOIM3HUI TTOKa3HUK OC3ILTIIHUX map OJIM3bKO
1 muH, 1o poOuTH POOIEMY HE TUIBKH MEIUYHOI0, a 1
comianbHoo. Cepest XKIHOK i3 OE3IUTIIHICTIO €HIOMETPio3
MOCIIa€ TPETE MiCIIE MICHIs TPYOHO-TIEPUTOHEATHLHOTO Ta
enpokpuanoro [1]. Opnosa 0. A., Maprunenko B. b.
y CBOiif po0OOTI BKa3y€eTh, IO 3arajbHE OXOIUICHHS CH-
JIOMEPTIO30M cepel KiHOK cTaHoBuTh 10%, oqHak y pe-
MPOIXYKTHBHOMY Billi mormpenicts csarae 70% [2]. Skmo
BpaxyBarTH, 110 EHJOMETPIO3 TEXK € MPUINHOI0 TPYOHO-
MEPUTOHECATTLHOTO (haKTOPy OC3ILTIHOCTI Ta TOPMOHAIBLHOT
JcyHKIIT, 3HAUSHHS HOT0 ISl TIEPEIIKO/IH 3aILTiTHEHHIO
OIHO3HAYHO 3POCTAE.

3riHO JaHMX JIITepaTypH, iICHy€ psij TinoTe3 Jyis nosic-
HEHHSI HasBHOCTI TKAaHWHM CHIOMETPIs 32 MEKaMU MaTKH,
NpOTE YSIBJICHHS PO MEXaHI3MH PO3BUTKY €HIOMETPiO3y
Ta HOTO MporpecyBaHHs cynepewinsi [4]. Baxarots, 1o
XapaKTepHUM TPUTEPOM 3aXBOPIOBAHHSI € CTPEC, KU
B aHaMHE31 BIIMIYaIOTh OUIBIIICT MAIi€HTOK 3 KIIHIYHO
MaHipecTHUMHU hopmamu enmpomerpiosy [11]. ITatore-
HETHYHMMH MeXaHi3MaMH MO)ke OyTH po30ajaHCyBaHH:I
rinoTanamo-rinogizapHo-ss€YHUKOBT peryIsilii, IMyHHUX Ta
ayTOIMYHHUX MexaHi3MiB [16, 26], reHeTHYHA CXUITBHICTH,
Ha KOPHCTB YOT'0 CBITYMTH BUCOKA YACTOTA MOEAHAHHS €HJI0-
METpi03y 3 IPOSIBAMU CHHJIPOMY CIIOJIYYHO-TKaHHUHHOT JIHC-
Tu1asii, BAPMKO3HUM PO3LIMPEHHSIM BEH MaJIOro Tasa, aHo-
MaJIisIMH PO3BUTKY 1 1HIIE, 1110 € HeaOHSKOIO MEPEIIKOI00
JUTSI TOCSITHEHHSI TIO3UTUBHUX PE3YIBTATIB JMiKyBaHHs [24].
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3rigHo 3 gociimkenssm Ludovico Muzii, BuGip i-
KyBaHHsI €H/IOMETPI03y € OJIHI€I0 3 HalHOLIbII 00roBOpIO-
BaHMX TE€M PENpOAYKTUBHOI Memuuuuu [19], HamaeThes
repesara XipypriuHomMy BTpy4YaHHIO Ha Oynb-sKiil cramii
€HJIOMETPI03Y, IMiBUIIYIOYH IIAHCH ITPUPOJHOTO 3a4arTTs
NOPIBHSHO 3 BUYiKyBaJlbHUM JiKkyBaHHsM [27]. [ToBi-
JOMJISIETHCSI, L0 TICIIsI XIPyPriYHOTO BTPYYaHHS 4acToTa
BariTHOCTI cTaHOBUTH npuomu3Ho 50%, mo € kpamum
MTOKa3HUKOM, HI’K MTOKa3HUKH, OTPUMaHI 3a JIOTIOMOT0I0
ekcrpakopropansHoro 3amtigaenss (EK3) [19]. Onnak
olliHKa (PYHKIIOHAIBHOTO CTaHy PENpOAYKTUBHOI CHC-
TEeMH, 30KpeMa, O10XIMIYHHX MapKepiB 0BapiajbHOTO pe-
3€pBY, 1 NOPYIIECHHS PEIIENTUBHOCTI €HIOMETPIs y HallieH-
TOK 13 OC3IUTIAHICTIO MIPU FeHITAIEHOMY CHIOMETPI031, 110
BKa3y€e Ha CTaH PeNpoayKTHBHOI (DYHKIi1, CBiAYaTh, 1110 Xi-
pypriuHe JiKyBaHHs €HIOMETPiO3y MOYXE MOTIPIIUTH CTaH
SI€YHUKIB 1/a00 CyauH, 110 ®UBJSITh seunuku [15]. EK3,
3 iHII0r0 OOKY, MOKe OyTH KpallnuM y pa3i acoliifoBaHOro
YOJIOBIYOTO YU TPYOHOTO (paKkTopa, y pasi 3HHUKEHOTO pe-
3epBy SIEYHUKIB a00 SKIIO MonepeHs oneparis Oyna He-
Brasioro. ExcrpakopriopaisHOMY 3ariliJHEHHIO MOYKe Tiepe-
JIyBaTH XipypriuHe BTpy4YaHHs, SIKIIO OYIKYEThCS BXKKUH
JOCTyI 10 (OMIKYIIB i 9ac 3a00py uepes po3Mip i po3-
TallyBaHHS KICTH SIEYHUKA 200 CHIIbHUM 3ITyKOBHH ITpOLIeC
[7, 19]. Yepes BiACYTHICTh EPEKOHIMBHUX OKa3iB BKpai
HEOOXiTHI HaIiHI JaH1 paHIOMi30BaHHUX KIIHIYHUX TOCII-
JUKEHB, 1110 POOUTH HAIly poOOTY aKTyaJbHOIO.

[IpuunHM Ta naToreHe3 po3BUTKY €HIOMETPi03-aco-
ifioBaHOT 03I AHOCTI MOXKYTh MOSICHUTH YaCTKOBO
HEJI0CTaTHIO €PEeKTUBHICTh XIPypriYHUX METOIIB 1 HE0O-
X1IHICTh MOUIYKY IHIINX METOJIB JIIKyBaHHS, SIKi Maju O
NaTOreHETHYHNU BIUIMB Ha repedir 3aXBOpIOBaHHS Ta
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CTIPHSIIM HACTAHHIO BariTHOCTI. XipypriuHi MeToan edex-
THBHI NIPU HasABHOCTI TPyOHO-TIEPUTOHEANBHHUX 3IYK,
OKJI03i11 Ta 3MiIHM NEPUCTAIBTUKN MaTKOBUX TPYO uepes
PO3pPOCTaHHS €HIOMETPIOIAHUX TETEPOTOIIIH 1 3TyKOBOTO
nporiecy [6], oHaK BIUIMHYTH Ha HEMOBHOIIIHHUH (OJTiKY-
JIOTeHe3 BHACIIJJOK TOPMOHAIIBHOT IMC(YHKIIiT, 3SMEHIIUTH
KUIBKICTh aHOBYJISITOPHUX HUKIIIB, IONEPEIUTH JTFOTETHI-
3aI1if0 HEOBYJILOBAHOTO (hoJTiKyIIa, HEHTpasi3alio pyxy Ta
(baronMTO3 CIEpMaTO30idiB IEPUTOHEATEHUMHI Makpoga-
raMH, MOIIKO/DKEHHSI eMOpiOHa Ha JOIMIUIaHTAIlIHHOMY
eTari yepe3 BIUIMB MIPOCTArIaHINHIB, MPO3aNalbHUX LU-
TOKIHIB, Makpo(aris MepuToHeaIbHOI PIIUHHU, 3PEIITOIO,
BIUTMHYTH Ha MPOIECH IMIUIAHTAIlii, IMyHOJIOTIYHI MeXa-
HI3MH B €HIOMETPii MOXKYTh 1HIIII METOIH JIIKyBaHHS, SIKi
MO3UTHBHO 3MIHIOIOTH IMYHOJIOT14HI ITPOLIECH B OpraHi3Mi,
3MEHIITYIOTh KUTbKICTh IEPUTOHEATFHUX MaKpo(aris, Ipo-
CTarIaH/MHIB, HUTOKIHIB, Ta JONOMIKHI PENPOIYKTHBHI
TEXHOJIOT11, aJie U TAHHS 3AIUIIAETHCS AUCKYCiiiHuM [28].

Ha BuOIip JlikyBaHHS BIUTMBAE TAKOXK THIT CHIOMETPIO3Y,
30KpeMa NepUTOHCAbHUHN, IKUH BU3HAYA€THCS Y AUISHII
OYepEeBUHH, I€THUKOBHH, a00 €HIOMEeTpioMa, U1 TIHoo-
kuit [22]. TloBepxHEBHI TEPUTOHEATBHUI SHIOMETPIO3 €
Hal4acTiINM THUIIOM €HIOMETPI03y, [0 PO3POCTAETHCS Ha
MOBEPX1 OYepEeBUHM O€3 TPOPOCTAHHS B NIMOWHY TKaHUH,
IIMOOKHH €HJIOMETPI03 XapaKTEePU3YETHCSI TIPOPOCTAHHAM
BOTHUII] €HIOMETPiO3y B TOBILY TKaHWH, EHIOMETPiO3
SIEYHUKIB — yPaXXCHHS TKAaHWHHM SIEUHUKA 3 MOJAJIBIIUM
yTBOpeHHsM KicT (ermomerpiom). [To3aouepeBeHHMIA CH-
JIOMETPi03, KOJIM TKaHWHA PO3MOBCIOKYETHCS 1103 ue-
PEBHOIO MOPOKHUHOI (HAIPUKIIAI IPYIHHIA, MO3KOBUI
€HJIOMETPI03) Y HEBEIHMKIN KiIbKOCTI, SIK 1 ATPOTE€HHMIMA
eHIOMeTPi03 (HApUKIIal, SHIOMETPIO3 Micsonepariii-
Horo py6rwst) [3, 9]. 3posymisno, 1o y Takiit curyarii Bu3Ha-
YUTHUCS 3 TAKTUKOIO Ta JIOCSITHYTH 0a)KaHOTO pe3yJbTaTy
JIKyBaHHS — BaTITHOCTI € CKJIAJTHUM 3aBIaHHSM.

TakuM 4MHOM, IPUUMHKM BUHUKHEHHS, TIaTOr€He3 3a-
XBOPIOBAHHS Ta METOAM JIIKYBaHHS € IUCKYCIHHUMH 3 MO-
MEHTY OITUCY TeHITaIbHOTO €H0METPi03y 1 JOHHHI, TPOTe
JYMKH HayKOBIIIB 1 JIIKapiB y3ro/DKyIOTBCS 3 THM, IO 3a-
XBOPIOBaHHS HOCHTb MYJIBTH()AKTOPHUI XapakTep, CTBO-
PIOIOYH MIEPEyMOBH IS TIOJAIIBIIHNX TOTTHOICHHUX OCTi-
JDKEHb OCOONMBOCTEIl €KTOMIYHOTO €HIIOMETPIIO, BILTUBY
SI€YHUKOBHX TMENTH/IIB Ha ()OPMYBaHHS 3aXBOPIOBAHHS,
PO3BUTKY SHIOMETPi03-acoIiiioBaHOT OE3ILIITHOCTI Ta
BUMaraTu e(peKTHBHUX METO/IB JTIKyBaHH:, OCKIJTbKH HE-
00XI1JTHO HE TUTBKHM 3MEHIIUTH IHTCHCUBHICTh HAPOCTAHHS
CHMIITOMIB 3aXBOPIOBAHHS, 8 TAKOXK BITHOBUTH (hePTUIIb-
HICTh, CIPUYMHEHY HAsSBHICTIO eHI0oMeTpio3y [29].

[TpoGnema ikyBaHHS O€3IUTIIHOCTI IPH €HOMETPi03i
JIOCI € CKJIAIHOIO, JI0 KiHIIA HE BUPIIICHOO, 3 BEIUKOIO
KUTBKICTIO JUCKYCIHHUX MUTaHb. KidbKICTh JaHUX TIPO
e(eKTUBHICTH Pi3HUX METO/IIB MEINKAMEHTO3HOTO 1 Xipyp-
TYHOTO JTIKyBaHHS € HEAOCTATHROIO Ta PI3HOHAIIPABJICHOKO.
BaxxmBo, 1106 sikyBaHHs O0yIT0 KITIHIYHO €()eKTUBHUM, HE
YMHUJIO HEraTUBHOTO BIUIMBY Ha (pepTHIBHICTD B MaiiOyT-
HBOMY 1 CJTYTYBaJIO MPO(LIAKTUKOIO MOJAIIBIIOTO IIPOrpecy
3axBoproBanus [8]. [TopiBHAHHS XipypridYHAX METOANK
JIKYBaHHSI €HJIOMETPI03y € MPEIMETOM JTUCKYCIH 1 BUMa-
rae MoAalbIIOro yAOCKOHAICHHS, IO € NePEKOHIUBUM
JIOKAa30M 3aCTOCYBaHHS JAOIOMIKHUX PEIPOLYKTHBHHX
TEXHOJIOTIH I JIKyBaHHS €HIOMETPi03-acoLiif0BaHO1

6esmignocti [5, 13, 26, 30]. Pimensst 111010 XipypriaHoro
JIKyBaHHS MAlli€HTOK 3 €HJIOMETPi030M a00 BUKOPHUCTaHHS
EK3 3anekuTh Bill pi3HUX YHHHUKIB (HASBHICTH CHMIITOMIB
CHJIOMETPi03y, HAsIBHICTH 3MiH 110 Y3/, piBHS OBapiabHOTO
Ppe3epBy, ONTUMAIBHOTO JOCTYITY /10 SIEYHHKIB JUIS TIPOBE-
neHHs EK3). V neskux Bumagkax BAKOHYEThCS XipypriuHe
JIKYBaHHS 3 TOMAIBIINM ITpoBeaeHHsM EK3, mpu oMy xi-
pypriunmii (€HI0CKOIIYHHA) ETaIl € BKIIHBOIO CKJIaI0BOIO
KOMITJIEKCHOTO JIIKYBaHHSI €HJOMETPi03-acoLii0BaHOTO
oe3mrigHocTi [17]. OCHOBHUMHE 3aBIaHHSIMHU OINEPATHB-
HOTO JIIKYBaHHSI € OIliHKa CTYTICHS TSDKKOCTI €HJIOMETPio3y
1 IPOX1THOCTI MaTKOBHX TPYO, BiZIHOBJIEHHSI HOPMAJIBHOT
aHATOMIi MaJIoro Ta3a, BUJAJICHHS CHIOMETPIOM i BUCI-
YeHHs (KoaryJssiiisi) BOTHHLI iHQITBTPaTHBHOTO €HIOME-
Tpio3y [18]. AKIIEHTOBaHO, IO YIIKOHKEHHS I€YHUKA BiJI-
OyBaeThCsI TAKOXK BHACIIIOK JIOKAJIBHOI 3aIalIbHOT peaKIii
Yyepe3 MeXaHIuHy JIif0 1 MOPYIIeHHS BaCKY/ISIPH3aLIil Mmicist
CJICKTPOKOAT YIS, @ OTHAM 3 HAHOUTBII BaXKJTMBHX aCTICK-
TIB XiIpyprivyHOTro JIIKYBaHHS € A0aiIMBe BIAHOMICHHS 10
TKaHHHH s€YHnKa (0BapiansHOMY pesepBy) [21]. [Tinkpec-
JICHO, 1110 METOIO Teparlii € paHHE BUSBICHHS 1 JIIKYBaHHS
CHJIOMETPi03y, MpodiTaKTHKa OE3IUTIAHOCTI Ta 3HUKCHHS
PH3UKY BUHHKHEHHS peluauBiB [12, 23, 24].
BararogaxropHicTs 6€31ITITHOCTI IPH CHAOMETPI03i,
HesocTarHs epeKTUBHICTD ICHYIOUMX METO/IIB HOTO JIKY-
BAHHS JIUIS BITHOBJIEHHS (DEPTIIIFHOCTI y JKIHOK PETPO/IyK-
THUBHOTO BIiKy € TIEPEAYMOBOIO /ISl TOCTIHHOTO BUBYCHHS
(YHKIIIOHAJIBHOTO CTAHY PETPOAYKTHBHOI CHCTEMH TIPH
HasIBHOCTI €HJIOMETpio3y. BuBUeHHS nmaroreHeTHYHUX ac-
TIEKTIB PO3BUTKY TeHITAIBHOTO €HIOMETPiO3y, MapKepiB
0BapiaJIbHOTO PE3epBY, MOMKIIMBO, JIO3BOJIHUTH MPOTHO3Y-
BaTH BIHOBJICHHS ()EPTUILHOCTI Y KIHOK PEIPOIYKTHB-
HOTO BiKY, BU3HaYUTh NOAAJIBITY TAKTUKY BEJCHHS Malli-
€HTOK, MiJIBUIIUTH ¢(EKTUBHICTH KOMIUIEKCHOT Teparii
XBOPHX 3 €HIOMETPi03-acoliioBaHO0 Oe3mtianicTio [28].

MeTa pocnigXKeHHs miBUIUTH e(hEKTUBHICTD JTKY-
BaHHSI CHIOMETPi03-aco1iioBaHOl OE3ILTIIHOCTI, 30KpeMa
MIIBUIIUTYU KUJIBKICTh BUIIAJAKIB HACTAHHS BariTHOCTI
3 BUKOPUCTAHHSIM €KCTPAKOPIIOPATBHOTO 3aIlTiTHCHHS.

MaTepianu Ta MeTogu gocnigkeHHA BiamosiaHo
JI0 METHU JOCIIKCHHS HaMH c(pOPMOBAHO OCHOBHY TPYILY
(OI') — e 40 xiHOK i3 eHIOMETPi03-acoIiiioBaHOIO Oe3-
i HicTio Ta rpyy nopisustaHs (1), 10 stkoi Bxommio 40
JKIHOK 13 O€3ILTIIHICTIO pi3HOTO reHe3y. Bkazane gpopmy-
BaHHS IPYII CIIPUYMHEHE HEOOX1THICTIO 3°sICyBaHHS BIUTUBY
eH/ioMeTpio3y Ha (epTHUIIbHICTh Ta 11 BIJHOBJICHHS MPH
BUKOPUCTaHHI OJTHAKOBOTO METOLY JIIKyBaHHs O€3ILTiIHOCTI.
Hocnimkenns nmpoBoauiauck Ha 6a3i K303 «Menuunnii
1eHTp JikyBanHs Oesmmiaaa» ta OKHIT «YepHiBenbka
oOnacHa kiiHiuHa JikapHsa» M. YepHiii. Y xkinokx OI
BariTHICTh HE HACTYIHJIA Yepe3 6 Mic. ITicIs JanapocKoIiy-
HOI KOPEKIIil, TOMy BOHHU OyJI CKEPOBaHIi JjIsl TPOBEICHHS
EKCTPAKOPIIOPAJIBLHOIO 3ariIiiHeHHS, Y KiHOoK [T mig yac
JIanapocKoriil OyB BUKITIOYEHHH €HIOMETPio3 1 BOHH Oyiin
TEX HAIpaBJIeHI Uil MPOBEJCHHS eKCTPAKOPIIOPATEHOTO
3amuliIHEeHHs 3 pi3HUX Npu4yuH. Kpurepii BKIIOUCHHS!
0e3ILTi IHICTh TepBUHHA 200 BTOPUHHA, BiJICYTHICTh €KCTpa-
reHITaIbHOT MaToorii, sika Moriia O CyTTEBO BILUIMHYTH Ha
(bepTUIIbHICTD, penpoAyKTUBHUI Bik. Cepe/iHiil BiK XKIHOK
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OI cranoBus 29,49+0,54, I1I" - 30,78+0,52, 6e3 nocToBip-
HOI BiZIMIHHOCTI, TOOTO TpymnH OyIIi perpe3eHTaTHBHUMIL.

[Ipu BuKOHAHHI POOOTH BUKOPUCTAHO TaKi METOAH
JOCTIKEHHS: 3aralbHOKITIHIUHUHE (3’ ICyBaHHS CKapr,
30ip aHaMHE3y, 3araJbHOCOMATUYHU JIIKAPCHKHIA OTIIA),
riHeKoiorivHul o, Y3/ s BU3HAYCHHS CTaHY XKi-
HOYMX CTAaTeBHX OPraHiB, 30KpeMa KUIbKOCTI (OMIKYJIiB,
JMHAMIYHOTO CITOCTEPEKEHHS IPH IMiATOTOBII JI0 eKTpa-
KOPIOPAIFHOTO AOCITIKEHHS Ta IICIIS HOTO TPOBEICHHH,
XCMIJTFOMIHICIICHTHUH IMyHOXIMIYHHN aHAi3 13 BUKOPHC-
TaHHSAM NapaMarHiTHUX YaCTHHOK JJISl KiJTbKICHOTO BHU-
3HAUEHHS! KOHIICHTPAIlil aHTUMIOIIEPOBOTO TOPMOHY, SIKUI
BHKOHYBABCS 32 JJOIIOMOTOIO CUCTEMH aHallizy ACCeSS Ha
ananizaropi Beckman Coulter DxI800.

Jlnst 3amTiiHeHHS] BUKOPUCTOBYBAJIM HE3PUIUH OOLUT
Ha cTazii mpogasu neprroro Mmeiforuanoro moain GV, ves-
puuii oonut Ha cranii Meradasu nepioro MEHOTHYHOTO
oy MI, 3pinmii oorut Ha cTanii Metadasu qpyroro me-
Hornuanoro noziry MII. Pyxsmsi ciepmaro3oinu Bigoupaiu
LIJISIXOM 0OPOOKH B 2-CTYIIHYACTOMY I'PaJIiEHTI IIIBHOCTI
B cepemouii Sil Selectpeus, micst woro st Binbopy criep-
MaTo301/1iB BUKOPUCTOBYBAIH METO «SWim up».

JU71st 3arutiTHeHHST OOLIUTIB 3aCTOCOBYBAIIH IIPOLIEAYPY
ICSI. KniTuHu Kymyltoca BUIQISIIM M SIKUM TTiIETyBaH-
usim (Flexipet Cook) uepes 3-4 roa. micinst 3a00py OOLUTIB,
BHKOPHCTOBYIOYHM po34rH rianyponinasu. [Tpouenypa ICSI
BUKOHYBaJIach yepe3 1-2 rojguuu micis JeHyaauii Ha iHBep-
tosanomy mikpockori Nicon Eclipse Ti 3 Bukopuctantsm
cucteMu Xo(h(hMaHIBCHKOTO MOYIISILIIITHOTO KOHTPACTY Ta
KOMILIEKTy MikpoMaHinyisitopis Narishige.

KynbrusyBanus eMOpioHiB 3xiticatoBanu B8 CO’-iHKy-
6aropi npu temneparypi 37°C y 3BonoxkeHiit armocdepi
3 5,8% CO? EMOpioHH Ky/IBTHBYBAJIN iHANBITyaIbHO Y Mi-
KPOKpaIuIsix mij mapoM MinepanbHoi oiii. Ha 3-Tro 100y
TTiCIIst 3aTLTiAHEHHS TPOBOJIFIIM 3aMiHy CEepeIOBHIIA HA aHa-
soriyae cBike. OIIHIOBAIM YacTOTY PO3BUTKY €MOpIOHIB
10 4-8 KIITHHHOT cTamii, KOMITaKTU3aIii Ta GopMyBaHHS
01aCTOLUCT Y Mepiof 3 2-10 1o 6-if AeHb eMOPiIOHAILHOTO
PO3BUTKY. 3UTOTH Ta eMOPIOHH 1HANBITyaIbHO OLIIHIOBAIIU
i Mikpockorniom uepes 18, 45, 72 ta 96 rox micst 3armtia-
HEHHSI JUIsl OLIIHKH X PO3BHUTKY Ta sikocTi. Ha 5-6-Ty 100y
PO3BUTKY IPOBOJIFIIH OIIIHKY SIKOCTi OJIaCTOIUCT.

CrarucTHYHMIA aHAITI3 BUKOHYBAIIH 33 3arajbHONPHIHS-
THMH METO/IaMU BapialiifHoi craructiky. Onrcosa craTuc-
THKA IIPEACTABICHA 32 JOIIOMOTOI0 CePEJHBOTO 3HAYCHHS
(M) Ta #ioro cranmapTHoOi moxuOKku (M) 1Is KiTbKiCHUX
Janux Ta adbcomoTHOo (N) 1 BigHoCHOO (%) KIIBKICTIO 11
SIKICHUX JTaHuX. JJOCTOBIPHICTH OIL[iHIOBANH 3a t-KpHUTEepieM
CrplonieHTa, 1711 BUOIPOK, PO3MOILT SIKUX BiIPI3HABCS Bij
HOPMaJIHOTO, BUKOPHCTOBYBAJIM JABOCTOPOHHI Hellapame-
TpU4HI KpuTepii — Kpurepid Mana-VYirui. s Bu3HaYeHHS
B3a€MO3B’sI3KiB MK BETMIMHAMH 3aCTOCOBYBAIH PETPeciii-
HUH aHami3. Pesynbraru BBaxkasu qoctoBipaumu mpu P<0,05.

JocnigkeHHs] BUKOHYBAJIHUCS 13 JOTPUMaHHAM OC-
nouux nonokerb Good Clinical Practise (1996), Kon-
BeHIIii Pagu €Bpomnu npo npasa JOIWHU Ta O10MEIHIUHY
(04.04.1997), T'enbcinchKoi nekitapartii BcecBiTHbOT Meand-
HOT acowiaii Mpo eTHYHI MPUHIMIH TPOBEJICHHS HAYKOBHX
MEIMYHIX JOCITDKEHB 3a yaacTio siromuan (1964-2008 pp.),
nakasy MO3 Vkpaiau Ne 690 Bix 23.09.2009 (i3 3mimamu,
BHECeHUMH 3riiHO 3 Hakaszom MiHicTepcTBa OXOPOHH 3710-
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poB’st Ykpainu No 523 Big 12.07.2012 p). IliaTBepmKkeHO
BrcHOBKOM Kowmicii 3 muranb Giomeuanoi eTnku bykoBuH-
CBKOTO JIEp’)KaBHOTO MEIMYHOTO yHiBepcHTeTy. OOCTEKEHHS
JKIHOK TTPOBE/ICHO 32 HASIBHOCTI IXHBOT iH(OpMAIIiifHOT 3rou
TTicIIst po3’sICHEHHST METH, 3aB/IaHb, METO/IIB Ta 00CsTY Ja-
0opaTopHUX, IHCTPYMEHTAITBHUX METO/IB JTOCIIIKCHHS Ta
ocobnmBocTei JikyBaHHs. OOCTEKEHHSI Ta JIIKYBaHHS 3/1H-
CHIOBAJIOCS BiAMOBiMHO 0 Hakasy MiHicTEepCTBa OXOPOHU
3nopos>st Yipainu Ne 787 Biyx 09.09.2013 nipo 3arBepmKkeHHs
TIOPSI/IKY 3aCTOCYBAHHS IOTIOMDKHHX PEMPOLYKTHBHUX TEX-
Honorii (JIPT) B Vkpaini Ta Hakasy MiHicTepcTBa OXOpOHH
3nopos>st Yipainn Ne 319 iy 06.04.2016 npo 3arBeppKeHHS
TaKTHKH BEJICHHS TAIlIEHTOK 3 TeHITAIBHUM CHIOMETPIO30M.
PobGota € ¢pparmenrom H/IP xadenpu akymepcrsa Ta
riHekosorii «36epexeHHs! Ta BITHOBICHHS PEIPOLYKTHB-
HOTO 3/I0pOB’s1 ’KIHOK Ta JiBYaT NPH aKymepchKii i riHeko-
JOTi4HIN marosorii». JlepkaBHui peecTpaliiftHuil HoMep:
0121U110020. Tepmin Buxonanus: 01.2021-12.2025 pp.

Pe3ynsTaTy gocnigxkeHb Ta ix 06roBopeHHs

VY npotieci BUKOHAHHSI pOOOTH HaMU BCTAHOBJICHO, 1110
HACTaHHs BariTHOCTI ITiCIIsI JIIKYBaJIbHO-{IarHOCTUYHOT Jia-
napockorii craHoBuTh 30%, sIK y 3BUYAIHOMY IIPUPOTHOMY
LUK, IPH 3aCTOCYBaHHI MEIMKaMEHTO3HOI Tepartii edek-
TUBHICTb JIIKyBaHHs 3poctae 10 47,5%, 1o moxxHa Oyiio 0
BBKATH 33/I0BUIbHIM PE3YJIBTATOM, SIKILIO HE BPAXOBYBATH
MOYKJIMBICTh IIPOTPECYBAHHS CHIOMETPIO3Y Ta 3MCHIIICHHS
IIAHCIB Ha HACTAHHSI BariTHOCTI 3 KOKHUM MEHCTPYaJIbHUM
UKJIOM. Y 3B’SI3Ky 3 LIMM HaMU PO3IISIHYTa MOXKJIMBICTb
3aCTOCYBaHHS JIONIOMIXKHUX PEIPOAYKTUBHUX TEXHOJIOTII,
30KpeMa, CKCTPAKOPIIOPAIBHOTO 3aIUTAHECHHSI MiCIs TIPO-
BEJICHOI JIIKYBaJIbHO-/[IarHOCTUYHOI JIAIIAPOCKOIIII.

BpaxoBytouu, 1110 Ha TO3UTHUBHHUIN PE3YJIBTAT JIIKYBaHHS
3 HACTAHHSIM BariTHOCTI Ma€ 3HAuU€HHsI BIK JKIHOK Ta TpHU-
BaJIiCTh OE3IUIIIHOCTI, HAMHU MPOBEJICHO PETEILHUIN aHai3
Ta orpuMaHo Taki gaHi. Cepenniii Bik xxinok OI" craHOBUB
29,49+0,54, TIT" - 30,78+0,52, 6e3 10cTOBIPHOI BiAMIHHO-
cti. [linTBep/KEHO, 10 YMM CTapUIMi BiK, TUM TipIINi
MIPOTHO3, HAMPHKJIA, Y BUMAIAKY HACTAHHS BariTHOCTI BiK
y OI' 28,9+0,63, T1I" 30,51+0,56, y Bunaakyy BiiCyTHOCTI
BaritHocti y OI" 31,3+0,88, I1'32,6£1,12, 1110 € m0oCTOBIp-
auM (p < 0,05).

J1y1s1 HacTaHHS BariTHOCTI Ma€ 3HAYCHHS TPUBAIICTh O€3-
IUTIIHOCTI, TOMY HaMH TPOBEACHO BiJIIOBIIHI PO3PAXYHKH
1 BCTAHOBJICHO, 1110 OUIbIIIC 3HAYCHHS Ma€ TPUBAJICTh Oe3-
IUTIZIHOCTI y BHIIAJIKY 3 €HJIOMETPio3-acoliiioBaHo00 0e3-
wiiHicTIo. Pesynbrari TpuBasiocTi 0311 {HOCTI 1 BILIMB
Ha eeKTHBHICTb JIIKYBaHHsI IIpe/icTaBIeHo y Tabuuii 1.

ox pokiB y OI' HalO1IbIIKI BiZICOTOK HACTAHHS BariT-
HOCTI, 110 BKa3y€e Ha HEOOX1IHICTh MPOBEICHHS eKCTpa-
KOPIOPAJIbHOTO 3aILTiTHEHHSI Y HAWKOPOTIINIT TEPMiH NpH
BCTAHOBJICHHI JiarHO3y O€3ILIiIHOCTI.

[pu BusicHeHHi ckapr 3’sicyBaiiocs, 1o y OI" 6omroui
MeHcTpyarii y 29-tu Bunaakax (72,5%), 6omtounii cra-
teBuit akT y 13-1u (32,5%), TeMHO-KOPUYHEBI BHIIICHHS
y 13-tu (32,5%), 110 BiaacTuBoO Ayist eHgoMeTpiosy. Y T
OCHOBHOIO CKaproro Oysia 0e31utiqHicTh. Takoxk )KiHOK Typ-
OyBaJIn y 3Ha4YHO MEHIL i KUIBKOCTI OOJII0UYl MEHCTpYaIii —
10 Bumazxis (25,0%), 6omrounii craresuii akr 2 (5,0%),
TeMHO-KopuuHeBi BuineHus 2 (5,0%).
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Tabnuusa 1

TpuBanictb 6e3nnigHOCTI Y XKiHOK JOCTimKYBaHUX rPyn Ta HACTaHHA BariTHOCTI, 3aneXHo Bif, TpMBanocTi 6e3nnigHocCTi

TousanicTs GeanniaHocTi OcHoBHa rpyna (n=40) pyna nopiBHsHHS (N=40)
n (%) n (%) HacTaHHA BariTHOCTI n (%) n (%) HacTaHHA BariTHOCTI
[0 2-X POKiB 11 (27,5) 9 (81,82) 7 (17,5) 7 (100)
Big 2 00 5 POKiB BKIOYHO 23 (57,5) 17 (73,91) 22 (55) 20 (90,91)
BiA 6 no 10 pokiB 5 (12,5) 4 (80,0) 9 (22,5) 7(77,78)

BusiBiieHo, 110 Ipy TpUBAIOCTI OE3ILTIIHOCTI B MeXKax
JIB3 METOFO OI[IHKH 0BapiabHOTO pe3epBy (PEMPOLYKTHB-
HOTO TIOTCHITIANY SEYHUKIB) BUKOPUCTOBYETHCS OIliHKA
YHCIIa aHTPAJIbHUX (ONIKYIIB B 000X SE€UHUKAX MPH YIlb-
TPa3BYKOBOMY IOCII/KEHHI (POBOAUTECS Ha 2-3-if eHb
MEHCTPYAIBHOTO IIUKITY) Ta 6a3aIbHOTO PiBHS AHTHMIOJIE-
posoro ropmony (AMI') B cupoBariii KpoBi.

B wopwmi mig yac Y3JI moBuHHO OyTH Oinbliie 6-TH aH-
TpaibHUX (QOIIKYIIB, HIOMICIYHO JIOMYCKAETHCS B PEIPO-

JNYKTHUBHOMY miepiofi no3piBanus 6-10 domnikynis. [Ipu
HHU3BKOMY OBapiaJIbHOMY PE3epBi y KOKHOMY SIEYHHKY CIIO-
cTepiraeThest He Olblie 5-TH aHTpalIbHUX (OITIKYJTIB, BUCO-
komy Oisbiie 11-15. Bkazani gaHi KUIbKOCTI QOITIKYITiB MU
BPaxOBYBaJIM NIPH IIPOBE/ICHH] aHaNi3y e()eKTHBHOCTI JIIKY-
BaHHS — HAaCTaHHs BariTHoCTI. Pesynbraru donikynomerpii
npu BUKoHaHHI Y3 pociimkenns y xkinok Ol Ta I1I, Hage-
JeHo y Tadiuui 2. O4eBUAHO, 1110 WMOBIPHICTh HACTAHHS
BariTHOCTI € OLIBIION NPH OUTBIIIH KITBKOCTI (DOJTIKYIIB.

Ta6bnuus 2

Pe3ynbratn chonikynomeTpii Ta HacTaHHA BariTHOCTI 3aNe€XHO Bif KiflbKOCTi aHTpanbHUX cdonikyniB y XiHOK

rpyn gocnimkeHHs

KinbkicTb aHTpanbHUX OcHogHa rpyna (n=40) Ipyna nopiBHsAHHS (n=40)
donikynis n (%) n (%) HacTaHHA BariTHOCTI n (%) n (%) HacTaHHS BariTHOCTI

NiBUIA SI€YHMK 00 5 16 (40,0) 12 (77,0) 10 (25,0) 9 (90,0)

npaBuUin SEYHNK 40 5 13 (32,5) 8 (61,54) 11 (27,5) 9 (81,82)
niBui sie4HKK 6-10 18 (47,5) 13 (72,22) 24 (60,0) 20 (83,33)
npaBuii sse4HNK 6-10 19 (47,5) 17 (89,47) 20 (50,0) 18 (90,0)
niBun se4Hnk 11-25 6 (15,0) 6 (100) 6 (15,0) 6 (100)

npaBui se4HnK 11-25 8 (20,0) 6 (75,00) 9 (22,5) 8 (88,89)

Y KIHOK 13 OS3IUTIIHICTIO HE BUSICHEHOIO F'eHE3y Ha-
CTaHHsI BariTHOCTI HE 3aJIeKHUTh BiJl KUIBKOCTI (DONIKYJIIB,
Ha BIIMIHY BiJI )KIHOK i3 CHIOMETPIO30M, Ji¢ HACTaHHS Ba-
TITHOCTI 3pOCTae 31 301IBLICHHSIM KUTLKOCTI (DOMTIKYITIB, 10
HMOBIPHO BKa3ye Ha BIUTUB CHIOMETPiO3y Ha SIEYHUKH, (O-
JIKYJSIPHUHE pe3epB Ta NOTpedye MOAABIIOro HOPiBHIHHS
SIKOCTI OOIUTIB Yy TpyIax.

3rifiHO TaHMX JIITepaTypH, KUIbKICHI TTOpyLIeHHs (o-
JIKyJOTreHe3y B SIEYHUKAX IPH €HIOMETPi031 MOXKYTh OyTH
00yMOBJICHI HAsIBHICTIO Ta PO3POCTAHHSM €HIOMETPioi-
HUX TETEPOTHUIIIi HA TKAHUHI S€YHUKA (CHIOMETPIOMH),
OINEepaTUBHUMH BTPYUYaHHSIMHU Ha sieuHUKY. HeraruBHwuii
BIUIMB €HOMETPIOIMHUX KICT SIEYHHUKA MOXKe OyTH 00Y-
MOBJICHUH 3aaJbHOI PEAKIIEI 1 TOPYIICHHSIM POCTY
PO3BHUTKY (hOITIKYIa Ta MOAAIBIINUM IOPYIICHHSIM OBYJISIIT
[14]. OnHak HeMae TOCTOBIPHUX MAHUX, 10 CaMe TIPH3BO-
JUTH 0 OLTBIIOTO 3HIKEHHS Yrcia (OJIKYIIiB — onepa-
THBHE JTiIKyBaHHs1 00 Oe31ocepe/IHii BIUTHB €HJIOMETPIOMU.

3rigao pobiT Moreno-Sepulveda J, 3Haury poss y 3HH-
JKCHHI OBapialibHOIO PE3EPBY BiAirpa€e IBOCTOPOHHE ypa-
JKCHHS sIe9HUKIB. [Ipy BUBYCHHI BiIMIOBI Il SIEYHUKIB Y 5Ki-
HOK 3 MOHOJIATePAIIbHUM YPAKCHHSM BiMIYEHO 3HAYHE
3HIDKEHHS KUIBKOCTI OTPUMAHUX OOIUTIB B YPaKCHOMY
SIEYHUKY B ITOPIBHSHHI 31 370pOBUM. Y OUIBIIOCTI BUIAI-
KiB €HJIOMETPIOMH SIEYHUKIB MOHOJIATEPAIIBHI 1 37I0pPOBUI
SI€YHUK MOJYKE MOBHICTIO KOMIIEHCYBATH HENOCTATHICTh
YPaXKEHOTO, 1[0 MU TAaKOX MOXKEMO T ITBEPIUTH PE3yIib-
TaTaMu Hamoro mpociimkenns [20].

TakuMm 4MHOM, BpaxoByIOYH HMOBIpHUI BIUIUB €HJIO-
MEeTpio3y Ha KUIbKICTh (DOJIKYIIIB, CITi/I HAJlaBaTH MIepeBary

3aCTOCYBaHHIO JIOTIOMOYKHUX PEHPOILYKTHBHHX TEXHOJOT1H
y KIHOK 13 €HJJOMEeTpPi03-acolii0BaHOI0 OE3IIiHICTIO,
KOJIM BKJIMBUM € OTPUMAaHHSI JOCTATHBOI KIIBKOCTI SIKiC-
HUX SULEKITITHH.

3a JaHUMU JiTeparypH, BaXJIMBUM MUTAHHSIM BiJ-
HOBJIEHHS (DEPTHIIBHOCTI y XIHOK PENpOAYKTUBHOTO
BIKY € OIliHKa (DYHKI[IOHAJIbHOTO CTaHy PENpOAYyKTHBHOI
CHCTEMH, 30KpeMa, O10XIMIYHUX MapKepiB OBapialbHOTO
pe3epBy. HuHI BCTAaHOBJICHO, 1110 BUCOKY TOYHICTh BH3HA-
YEeHHs1 0BapiaJibHOTO pe3epBy MAlOTh METO/H, 3aCHOBaHI
Ha BU3HAYEHHI PiBHS PI3HUX NENTHIB, 0 BUPOOIISIOTHCS
B SIEYHUKY, 30KpeMa aHTUMIOJUIEPOBOTO TopMony [23].

B HOpMI aHTHMIOJIEPOBHIA TOPMOH 3aJISXKHTH BiJI BIKY —
Bix 18 mo 25 pokis 0,96-13,34 ur/mi, Bix 26 g0 40 pokis
0,03-7,37 ur/mut. OgHak OiIBIIICT SOCITIIKEHDb BU3HAYA-
I0Th HOPMY OBapiaJIbHOTO PEe3epBY BiJIOBITHO 10 PIBHS
AHTHMIOIIEPOBOTO TOPMOHY y Mexax Bim 1 ur/mi 1o 4 ur/
MJI, OCKIJIBKH IICil TTOKa3HUK € HAHOUIbIN CIPUSTIMBUM
UL TOCATHEHHsI BariTHOCTI, IIOKA3HUK 7-8 Hr/MiI i BUILE
CBIIYMTH PO 3HAYHUI PENPOTYKTUBHHUI TOTEHIIIall, 0CO-
6muBo y BiMi 10 25 pokis, 11 Hr/MI 1 BHIllEe XapaKTepHUit
JUTSI 3HAYHOTO 3ar1acy (QoJIiKyJIiB, OHAK MOXe OyTH pe3yiib-
tarom anoBysii [10].

[Tpu BU3HAYCHHS PIBHS aHTUMIOIEPOBOro ropMony OI
ta [1I" ZO0CTOBIPHOCTI MiX rpynamMu, IpH HassBHOCTI Barit-
HOCTI 4H 1i BiACYTHOCTI He BuUsiBieHO. CepeHiil MoKa3HHUK
aHTHMIOIIepoBOro ropmony y OI" cranoButh 3,47 Hr/miL.
[Ipu npoBeneHi KOpemsiiiHOro aHali3y MiX KiJIbKICTIO
AHTPaJBHUX (ONIKYIIB Ta TIOKA3HUKOM aHTHMIOJIEPOBOTO
ropMoHy y kiHOK OI' BHUSIBIICHO HAsBHICTh IIO3UTHBHOTO
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kopessiniitHoro 38’ s13ky R=0,64. Cepenniii noka3HUK aH-
THMEOJIEpOBOro ropMony y I'TI craHoBuTh 3,52 Hr/mi. [1pu
TIPOBE/ICHI KOPEJISIIIHOTO aHai3y MiX KiJIbKICTIO aHTpaIb-
HUX (DOIKYIIB TA MOKA3HUKOM aHTHMIOJIEPOBOTO TOPMOHY

y xkiHOoK [1I" Tako)k BUSIBIIEHO HAsIBHICTB TIO3UTHBHOTO KOpe-
msiiitHoTO 3B 513Ky R=0,58. OmHak Mi>k HACTAHHSIM BaTiTHO-
CTi Ta aHTUMIOJIEPOBIM F'OPMOHOM YH KIJIBKICTIO (DOITIKYJIIB
kopeJsiuii He Bcranosieno (R=0,07 y OI' ta R=0,09 y I1I).

Tabnuusa 3

AHTUMIONEpPOBUI rOPMOH Y XiHOK i3 6e3nnigHicTIo 3anexHo Bif KiNnbKoCTi aHTpanbHux cdonikynis

KinbkicTb aHTpanbHuX gonikynis OcHoBHa rpyna, Hr/mn ['pyna nopiBHAHHS, Hr/MN
po5 1,65+0,19 2,46+0,58
6-10 4,27+0,34 3,44+0,28
GinbLue 10 5,34+0,93 5,1+0,49

[Ipu mopiBHSAHHI PiBHSI aHTUMIOJIEPOBOTO TOPMOHY
y OI ta I'TI 3ameHO Bij KUTBKOCTI aHTPABHIX (HOTIKYITIB
JOCTOBipHOI pisHuI He BusiBieHo (p>0,05). OnmHak, pu
HASBHOCTI €HAOMETPIO3y Yy JKIHOK 13 KUTBKICTIO aHTpaJIb-
HUX (QONIKYIIB 10 5-TH piBEeHb aHTUMIOJICPOBOTO TOPMOHY
3HIDKCHHH y TIBTOpa pa3u y MOPIBHAHHI 3 O€3IITiIHICTIO
PI3HOTrO TeHe3y, 0 BKOTPE BKa3ye Ha BIUIMB €HIOMETDI-
03y Ha (QOINIKYIH Ta TOTPeOye CBOEYACHOTO 3aCTOCYBAHHS
e(heKTUBHUX METOMIB JIIKyBaHHS.

VY xinok OI, e niarHOCTOBaHO CHIOMETPIO3 SE€UHU-
KiB piBes AMI cranosus 1,4+0,48 Hr/mi1, enmomMeTpios

ouepesuuu — 3,48+0,5 Hr/MII, Pi3HHUIIA € TOCTOBIPHOTO
(p<0,01), mo cmirmamae 3 mocmimkeaasmu Nguyen Duy
Anh 1po BIUIHB €HIOMETPiO3y TEYHUKIB HA BUPOOICHHS
AMT [23].

Buxomsun 3 mokamizartii, mommpeHHs Ta TTHONHN SH/I0-
METpio3y HaMHU BUKOHAHO PsiJ] OLIEPATUBHUX BTPYYaHb IS
BimHOBIEeHHS (eprripHOCTI y OI Ta I1I, OCcKiNbKH XiH-
KaMH IPUAHATO PIICHHS PO MPOBEICHHS eKCTPaKOPIIO-
PANBHOTO 3aIUTiTHEHHS ITiCIA JIiKyBaJIbHO-11arHOCTHYHO1
namapockorii. BeiM jxiHkaM BUKOHAHO XPOMOCABITIHTO-
rpadito A BUSICHEHHS MTPOXiTHOCTI MaTKOBUX TPYO.

Tabnuus 4

XpomocanbniHrorpadisi Ta iHWi onepaTUBHI BTpyYaHHs Nif Yac NnpoBeAeHHs NiKyBanbHO-AiarHOCTU4HOI

nanapockonii y XiHOK i3 eHaoMeTpio3-acouiioBaHO Ge3nnigHicTio Ta 6e3nnigHicTio pi3HOro reHesy

. OcHoBHa rpyna | [pyna nopiBHAHHSA

Hassa onepauii iHLWNX onepaTMBHUX BTPyYaHb (n=40). 1 (%)
BMCIYEHHS abo koarynsiuisi eHAOMETPIo3y 10 (25,0)
TiNbKM XpomocarnbniHrorpadis - 14 (35,0)
agresioniauc - 3(7,5)
agresioniauc, BUCIHEHHSI eHoMeTpio3y abo koarynsuisi eH4OMETPIo3y 10 (25,0)
Koarynsauis eHaoMeTpiosy, ApUITiHT 1(2,5)
apvbniHr 7 (17,5)
B.VICil-IeHHF! eHpgomeTpiody abo koarynsuis eH4oOMEeTpio3y Ta 3(7.5)
KiCTEKTOMISI
a.,qreaioniefmc, BUCIYEHHA eHOoMeTpio3y abo koarynsuisa eHgoMeTpioay, 6 (15.0)
KiCTETKOMISA
KiCcTETKOMISA - 5(12,5)
MiOMeKTOMis - 2 (5,0)
BMCIYEHHS €HOOMETPI03y, MiOMEKTOMis1, ApubMiHT 1(2,5)
BUCIYEHHS €eHOOMETPI03Y, MiOMEKTOMIS 4 (10,0)
BUCIYEHHS eHOOMETPIO3Y, KICTEKTOMISI, MiOMEKTOMIS 1(2,5)
BMCIYEHHSA €HOOMETPIo3y, TYGEeKTOMIs 1(2,5)
aaresionianc, MioOMeKTOMIs!, KICTEKTOMIs 1(2,5)
TybekTomis 7 (17,5)
agresionisuc, TybekTomis 1(2,5)
anreaioni;mc, .BVICiquI-!ﬂ eHgomeTpiody abo koarynsuis eHooMeTpio3y, 2 (5,0)
TyGEKTOMIS1, KICTEKTOMISA ’
agresionisunc, koarynsuisi eHgoMeTpio3y, TyGekToMmis, 1(2,5)
imbpionnacTmka '

BpaxoByroun 3HaYHY IMOLIMPEHICTh CHIAOMETPiO3y
3 ypaXeHHSIM OPTraHiB Majoro Ta3y Ta O4e€pEeBUHH IIPO-
CITIJIKyBaTH 3aKOHOMIPHICTh BUKOHAHHS TUX YH HIIHX OTTe-
paTHBHUX BTPYYaHb IPH €HIOMETPiO3i JOBOJII CKIIAIHO.
MorkHa BiIMITHTH 3Ha9HY YacTKY BUCIYCHHS Ta KOATyIISIIIT
eromerpiosy y OI" (50,0%), 110 Bkasye Ha riepeBaKaHHsI
MTOBEPXHEBUX (hOPM €HIOMETPIO3y.
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[Ipu mopiBHsAHHI BuABIeHOT maronorii y OI' ta I'TI
3BepTa€ yBary 3Ha4HO O1NbIIA KIIBKICTh MiOMH MaTKU
y OT" y 6-t1 15,0% nipu nopisustani 3 ['T1, ne 'y 3-x (7,5%),
[0 HE BUKIIOYAE HASBHOCTI CITUIBHUX MATOTE€HETHIHUX
3B’S3KIiB IIPH €HIOMETPi03i Ta MiOMi MaTKu, OJHAK HE
MEPEIIKO/KAE HACTAHHIO BariTHOCTI Ticist 11 BUIATICHHS
y XKIHOK 13 €HIOMETPi03-acoMifOBaHO0 OE3TUTIAHICTIO,



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

ockinmbku y OI' ta I'TI 3 HasiBHICTIO MiOMH BariTHICTh Ha-
crana y 66,67% B 000X BUTIa/IKaX.

B pesynbrari BUKOHaHHSI pOOOTH, Ha MiACTaBi OTPHU-
MaHUX pe3yibTaTiB, 30KpeMa TPUBAIOCTI OE3ILTiTHOCTI
(mo oHOTO POKY HAMOINBIIKI BIJICOTOK HACTAHHS BAriT-
HOCTI), 3aJIeXKHOCTI HACTAHHS BAriTHOCTI BiJl KiJIBKOCTI
¢omikyiB (3poctae 3i 301IbIIEHHS KITBKOCTI (OITIKYITIB),
3HIMKEHHS y TIBTOpa pa3y PiBHS aHTUMIOJIEPOBOTO TOp-
MOHY Y IHOK 3 KUJIbKICTIO (DOJTIKYIIIB /10 5-TH y TOPIBHSIHHI
3 XKIHKaM# 3 OC3IUTiTHICTIO PI3HOTO TeHEe3y, 0 BKa3ye
Ha BIUIMB €H/IOMETPi0o3y Ha SIKICTh (OTIKYIIB, 3p00ICHO
BHCHOBOK, IO JIIKYBaHHS O€3ILTiTHOCTI MOTpedye 3acTo-
CYBaHHS ¢()eKTUBHUX METOJIB JIKyBaHHS y HaWKOPOT-
IV TEPMiH IiCIIsl BCTAHOBJICHHS JIiarHO3Y SHIOMETPi03-
acoIifioBaHOi OE3IUTITHOCTI, OMHUM i3 SIKUX € €KCTPaKop-
TIOpaJIbHE 3arlTiTHEHHSL.

ExcrpakopriopanbHe 3arutiHeHHs mpoBoauitocs B O
ta [1I" 3a cTaHAapTHOIO METOAUKOIO.

B mporieci BukoHaHHST pOOOTH MU BUKOPHCTOBYBAJIH
JIOBTUi 200 KOPOTKUIT MPOTOKOJI CTUMYJISLIT oBYJswii. Ha
TiATOTOBYOMY €Tarli IIPOBOANBCS] MOHITOPUHT SIEYHUKIB —
JI0 Ta Ticisl OYaTKy BBEICHHS Ipenaparis. J{o3yBaHHS
TIpenaparis MiI0Npany iHIUBITyaIbHO, BPAaXOBYIOUH peak-
110 SIEYHUKIB, 3 PETYISIPHUM KOHTPOJIEM TOPMOHAIEHOTO
¢dony ta Y3/I. [Tynkuis GomikymiB 3 acmipamiero OOLUTIB
3ailicHIoBaM Yepe3 34-36 roanH micist BBEJACHHS TpUTepa
OBYJISIIIIA.

Mu BUKOHYBAJIM TPaHCBariHAJIBHY ITyHKITO (QOIIKYIIB
JUIst 3200py (QONIKYISIPHOT PiIMHN Ta OTPUMAHHS OOLINTIB

yepe3 TpaHCBariHAJIBHUN JOCTYI MiJl YIBTPa3BYKOBUM
xoHTpoieM LOGIQ Ta 3araasHuM 3HEOOJICHHM 32 JJOMO-
MOTOF0 JTOBroi myHKIi#Hoi roaku Ovum Aspiration Needle
Cook Medical. TpuanicTs MaHIMyJAIIT 3a1eKana Bij
KIUIbKOCTI (pOITiKYIiB, 3a3BU4ail 3aiimaroun 15-30 xBuimH.
[T gac nmpoueaypy cTaH MAIEHTKH PETEIFHO KOHTPOITIO-
BaBcs JlikapeM-aHecTe3ionoroM. Ilicis myHkuii orpumany
(GONKYyIApHY piAMHY, IO MICTUTH OOIMTH, IIEpEIaBaIH
eMOpIOoIOTY JUTS TOAIBIIOT ITiITOTOBKY /IO 3aTLTiTHCHHS.

[Ticnst 3aBepIIeHHS POLIELypH Ta ITPOOYPKEHHS Narli-
€HTKa BIPOIOBXK 1,5-2-X rojuH 3anuinanacs i HarvsioM
MEIMYHOTO MEepCOHANy B Hajari. 3a 1eil 9ac IpoBOIUIN
OLIIHKY 3arajibHOTO CaMOIIOUyTTsI, BAMIPIOBAJIM apTepiallb-
HUH TUCK, ITyJIbC, YACTOTY TUXaHHS, YABTPa3BYKOBE JOCITi-
JOKEHHSI, OIIIHIOIOUHM SI€YHUKHU, MATKy, KUIBKICTh BUIBHOT
pianHE B tyrnacoBomy npoctopi Ilicist obcTekeHHs Ha-
JlaBaJIi PEKOMEH/IALIIT 1010 CIIOCO0Y JKUTTS, XapuyBaHHS,
MEIUKaMEHTIB.

Hacrtymaum eraroM po6otu Oyi10 MpoBeACHHS OLIHKH
Kinpkocti oorutiB —y OI" kimbKicTh oonuTiB 16,17+1,17,
y III" kinbkicte oonnTis 18,31+1,28, pizuuis € nemocro-
Bipuoto (p=0,145). BcTanosieHo, 110 y KIHOK, Jie HacTaaa
BariTHICTB, KUTBKICTh OOIUTIB OyITa Jemo OLTBIIO0, OTHAK
pi3HHIL TexK He Oyrna 1ocToBipHOIO. Pe3ynbrari HaBeieHO
y Tabmui 5.

[Ipu mpoBeneHH] aHANI3y SIKOCTI OOLNTIB BUSBICHO
yacTKy aereHeparuBHux opm y OI' —3,09+0,42, y I1I" —
2,89+0,34, 10 70CTOBIPHO HE BiPI3HATHCS y TPyIaX, X04
y I'TI xinbKicTh AereHepaTuBHAX (POPM € MEHIIIOIO.

Tabnuusa 5

HacTtaHHA BariTHOCTI 3anexHo BiA KiNbKOCTi OTPUMaHUX OOLMUTIB

Mpyna KinbkicTb oouuTiB
BariTHicTb € BariTHoCTi HeMae
OcHoBHa rpyna 16,64+0,81 14,2+1,95
pyna nopiBHAHHS 18,35+0,88 18,0+2,86

EmOpionu kinacudikyBaiu Ha OCHOBI MOP(OIOTiUHOT
XapakTepucTHKH Ha 4 rpymnw, ae A | B — emOpionn Buco-
KOT'O KJacy:

A — eMOpioHM HE MICTATH (parMeHTaltii;

B — emOpioHu MaioTh He3HauHy (parMeHTamio
(mo 10%);

C — eMOpioHM MarTh BUpPaXeHY (parMeHTalio
(mo 50%);

D — ¢parmenTaris emOpiona ckinanae oinbine 50%.

Hudpa Bix 1-ro 10 4-X mMo3Haya€e CTyMiHb PO3BUTKY
eMOpioHa, Horo po3mip:

1 — mopokHHUHA OJIACTOIMCTH MEHIIE, HIXK MOJOBHUHA
eMOpioHy;

2 — IOpOKHUHA OJIACTOIMCTH O1NIbIIE, HIXK MOJOBHHA
eMOpioHy;

3 — MoBHA 0JACTOIMCTA — MOPOKHUHA OJIACTOMHUCTH
CTaHOBUTH Maii’e Bech 00’ €M eMOpioHY;

4 — po3mupeHa 0J1acTOIMCTa — MOPOKHIHA 0J1acTO-
IUCTH CTAHOBUTH BECh 00’ €M eMOpiOHY, 000JIOHKA CTAE
TOHKOIO,

5 — OGnacromnucra MPOOUBAETHCS 3 0OOTOHKH;

Kpamimu 1711 nepeHeceHHs! € OJIaCTOLUCTH PO3MIpy
Bix 3 10 5, 110 MarOTh 0AraTOKIITHHHY BHYTPILIHIO KJTi-
THUHHY Macy.

Yum Oinblra mopoykHUHA OJIACTOIMCTH 1 Kpallle pO3BHU-
HEeHa BHYTPILIHS KJIITHHHA Maca 1 Tpodobiact, TuM OiJib-
MM € TIOTEHIIa J0 iMIutanTariii (Tabuuis 6).

Sk BunHO 3 Tabnmui 6, y II7 Oyito 10cTOBipHO Olsbiiie
OmactiB 4AA Ta 4AB, 1110 BKa3zye Ha Kpallly SKiCTb OOLIUTIB.
Perira GyiacTiB JOCTOBIPHO HE Bipi3HsUIACH, IO BKOTPE
BKa3ye€ Ha BIUIMB C€HJIOMETPiO3y Ha CTaH SE€YHHKIB.

Bceworo y OI' mpoBeneno 53 ctumyiisnii oByJsiii,
y OLIBIIOCTI BUNIA/IKIB 11€ KOPOTKUH MPOTOKOJ. Tinbku
y TPhOX BHIaJKax OyB JIOBTUil IPOTOKOJ: Y OJHOMY BHU-
naJIKy BariTHICTh HACTala Ofpa3y IMicis JOBrOro mpoTo-
KOJIy, Y OJIHOMY BariTHICTh HacTaJja MiCJs MOMepeIHIX
KOPOTKHX, Y OJIHOMY BariTHICTh HE HAcTaja. Y OJHOMY
BUIIAJIKy HE OTPHMaHO OJIACTOIMCTH, BiIMOBIAHO HE OyII0
emOpioTpaHcdepy.

[Tpu nepiomy emOpioTpaHcdepi BariTHICTh HacTaia
3 mepuroro pazy y 18 sunaakax. [Ipu 12-tu moBTOpHHX
CTUMYIISILISIX BariTHICTh HAacTasa 3 MEPUIOTO pasy y S5-TH.
Orxe, 3 52 cTUMYIISIIN BIepiIe BariTHICTh HacTana
y 23 Bunajkax. [Ipu gpyromy emopiorpancdepi 3 25 emo6-
pioTpancepiB BariTHICTh HacTana y 8-MH, IPU TPETHOMY
i3 10 emOpioTpancdepiB BariTHICTh HacTana y 3-X. Takum
yuHoM y OI" 3aranmom Bukonano 87 emOpiorpancdepis,
3adikcoBano 34 daktu BariTHOCTI y 31 KiHKH.
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Tabnuus 6
KinbkicHi Ta sikicHi xapakTepuMcTUKu 6nacToumUCTIB y AOCHiAKYBaHUX rpynax
Bnactu pyna 3 (n=40) pyna 4 (n=40)
4AA 1,88+0,3* 3,13+0,3*
4AB 0,38+0,08** 0,84+0,15**
4BA 0,72+0,1 0,87+0,14
4BB 0,34+0,08 0,24+0,06
4BC 0,04+0,03 0,04+0,03
4CC 0,04+0,03 0,04+0,03
4CB 0,02+0,02 0,13+0,06
4CA 0+0 0+0
4CB 0,02+0,02 0,02+0,02
3AA 0,8740,18 0,78+0,15
3AB 0,25+0,06 0,16+0,05
3BA 0,21+0,06 0,4+0,1
3BC 0,04+0,03 0+0
3BB 0,15+0,06 0,13+0,05
3CC 0,08+0,05 0,09+0,05
5AB 0,04+0,03 0,02+0,02
5AA 0,17+0,08 0+0
5BA 0,06+0,04 0,18+0,07

lNpumimka: * — docmosipHa 8iOMiHHICMb MiX 2pyrnamu criocmepexeHHsi, p< 0,001,
** — docmosipHa 8iOMiHHICMb MiX epynamu criocmepexeHHs1 p<0,05.

Y III" npoBeneno 45 crumyrisiii oBysisiLii, y TphOX BUIIa-
Kax JIOBI'MH IIPOTOKOJ: y JIBOX BHIIa/KaX BariTHICTh HacTaa
071pa3y MiciIst JOBIOTO MPOTOKOILY, Y OAHOMY BariTHICTh Ha-
cTaJIa MicJis OTEepPeIHIX KOPOTKUX. Y OJHOMY BHIIAJIKY TAKOXK
HE OTPUMaHO OJIaCTOLMCTH, TOMY He Oyiio eMOpioTpaHchepy.

[Tpu nepromy em6piorpancdepi BariTHICTb HacTajia
3 nepuoro pa3y y 20 Bunazakax i3 41-ro emOpioTpaHc-
¢depy. YV TpboX BHIIaJKaX MOBTOPHUX CTUMYJISIINA BariT-
HICTh HacTasa 3 nepioro pasy y 3-x. Orxe, 3 44 crumy-

JsILiH 13 eMOpioTpaHcdepamu BIeplIe BariTHICTh HacTaja
y 23 Bunasikax. [Ipu gpyromy emOpiorpancdepi 3 24 emo6-
pioTpaHcdepiB BariTHicTh HacTana y 14-TH, Ipu TpeThOMy
i3 8 emOpioTpaHcdepiB BariTHiCTh HacTana y 6-tu. Takum
yuaoM y ['TI 3aramom Bukonano 76 emOpiorpancdepis,
3adikcoBano 43 ¢daxru BariTHOCTI y 35 KiHOK (Tab. 7).
Binpmia kinbkicTh (GakTiB BariTHOCTI 3yMOBJICHA He-
OOXI/THICTIO MOBTOPHUX eMOpioTpaHcdepiB uepe3 BTpary
BariTHOCTI a00 OaykaHHsI )KIHKW MaTH OBTOPHY BariTHICTb.

Ta6bnuusna 7

PesynbkTaTi HacTaHHA BariTHOCTI B pe3ynbkraTti em6pioTpaHcdepis

EmBpioTpaHcdep HacTaHHs BariTHOCTI — KinbKiCTb BUNaaKiB
OcHoBHa rpyna [pyna nopiBHAHHSA
1-1 18 20
2-1n 8 14
3-in 3 6
[MoBTOpHa cTUMynAUia oBynauil
1-1n 5 3
Bcboro embpioTpaHcdepis 87 76
Bcboro BaritHocTen 34 (39,08 + 5,23%)* 43 (56,58 + 5,76%)*

lMpumimka.* docmoeipHa 8idMiHHICMb MiXK 2pyrnamu criocmepexeHHs1, p<0,02

Jnst oTprMaHHS SKICHUX SHIEKIITHH Ta TO3UTHBHOTO
emOpiotpancdepy y OI' mu motpedyBanu 1BaHAIIATH TO-
BTOPHHUX CTHMYJISIIINA OBYJISIIII AT HACTaHHS BariTHOCTI,
y I'll — Tpu, 110 BKOTpE BKa3ye Ha BIIMB €HIOMETPiO3y
Ha penpoAyKTUBHY cucTemy B iomy. Y I'Tl mepeBaxanm
MOBTOPHI eMOpioTpanchepn, He BUSBICHO BIUIHBY A0OB-
TOTO YM KOPOTKOTO IPOTOKOJIIB HA HACTaHHS BariTHOCTI,
110 CITiBMaaae 3 JaHuMH Jiteparypu [18].

VYnbpTpa3ByKOBUH KOHTPOJIb BUKOPHUCTOBYBAIH HPH
Bcix eMOpioTpaHcdepax B TOPOKHUHY MaTKu. [lepeHo-
cuiu oxuH 860 nBa eMOPIOHHN B MOPOKHUHY MAaTKH 3a
nomomororo karerepa Cook. V momgaipimomMy mamieHTKkam
MIpU3HAYAJIN MpEenapaTu IporecTepoHy A0 OTPUMAaHHS

96

TTO3UTHBHOTO PE3yNIbTaTy Ha XOPIOHIYHUI TOHATOTPOITIH.
[Ipu O3UTHBHOMY pe3yibTaTi Ha BaTiTHICTh MIATPUMKY
mponorxysaiu 10 10-12 tiwxHiB. Yepes 28 nHIB micis me-
peHeCeHHsT eMOpPiOHIB Y TOPOKHUHY MaTKu pobmmn Y3/]
OpTraHiB MaJOTo Ta3a 3 METOIO Bizyali3allil TUTiTHOTO SHIIT
B MIOPOJKHUHI MaTKH Ta ¥oro mynbcarii. KimiHigay Barit-
HICTh BU3HAUYAJH MPH YIETPA3ByKOBOMY JIOCIIKEHH] Ha
5-my TwxkHi micns ET.

Kpiokonceprysanns emOpioniB y OI' ta I1I" mpoBoawm
3 BUKOPUCTaHHAM Habopy miist Bitpudikamnii Vitrification
Media, a po3MOpOXXyBaHHS 3 BUKOPUCTAHHSIM Habopy
Thawing Media. ITporeaypy BUKOHYBAJIH 3TiTHO 3 TIPO-
ToKoTaMu (hipMu- BUpoOHHKA. PO3MOpOXKyBaHHS KPiOKOH-
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CEepBOBaHUX €MOPiOHIB TPOBOAMIIN OE3MOCEPETHHO B ICHD
emOpioTpancdepy.

B pesynbrari po6oTH MU TOCSTHY/IN TO3UTHBHOTO pe-
3yJBTaTy JiKyBaHHs —BaritHocTi y 31 xinku OI (77,5%), o
y 2,6 pasu nepeBHIIye HACTAHHS BariTHOCTI P BUKOPHCTaHHI
JIKYBaJIbHO-IIarHOCTUYHOI Jrartapockortii, y 1,6 pasu npu no-
€JIHaHHI 3 METMKaMEH/IO3HOIO Tepartieo, Ta 35 xkiHok (87,5%)
I'TI, o € HenocToBipHMM. OJHAK MPH MOPIBHIHHI KUTBKOCTEH
HACTaHHsI BAaTITHOCTI 3JIC)KHO BiJl KUTBKOCTEH eMOpioTpaHche-
PIB BCTAaHOBJIEHO JI0CTOBIPHE 3MEHIIICHHSI HACTAHHS BariTHOCT1
y %KIHOK i3 eHomeTpio3oM (p=0,02). 1110 BKa3ye Ha HEraTUBHUI
BIUIMB CH/IOMETPIO3y Ha PENpPOILyKTUBHY CHCTEMY B IILJIOMY.

BucHoBku

1. ExcrpakopriopaljibHe 3aIuliJHeHHs € €()eKTUBHUM
METO/IOM JIIKYBaHHSI CHIIOMETPi03-aCcOLiiOBaHOT Oe3ITi -
HOCTI — e(PeKTUBHICTB 77,5%, 1110 HE3HAYHO BiAPI3HIETHCS
BiJl TOKA3HKKIB JKIHOK 13 OC3IUTIHICTIO PI3HOTO I€HE3Y.

2. BcTaHOBIIEHO, 1110 Y %KIHOK 13 €HIOMETPI030M 4acToTa
HACTaHHsI BariTHOCTI 3pOCTaE 31 301IbIICHHSIM KIJIBKOCTI
¢omikyinis. [Ipu mpoBeaeHI KOPEIAIIAHOTO aHAI3Y MK
KUJIBKICTIO aHTPaJIbHUX (OJIKYIIIB T4 OKa3HUKOM aHTUMIO-
JIEPOBOT'O FOPMOHY BHSIBIICHO HAsIBHICTh TO3UTUBHOIO KOpE-
JSILIHOTO 3B’S13KY Y KiHOK OcHOBHOT rpyri R=0,64, y rpyri
nopiBasiHHsE R=0,58. OntHak Mixk HACTaHHSAM BariTHOCTI Ta
AQHTUMIOJIEPOBUM F'OPMOHOM YH KUIBKICTIO (DOJIKYIIB KO-
pesiiiii He BctanosieHo (BixnosinHo R=0,07 Ta R=0,09).

NMiTepatypa:

3. JInst oTprMaHHS SKiCHUX STHIICKITITHH Ta IIO3UTHBHOTO
pe3yiabrary emOpioTpancepy y KIiHOK i3 CHIOMETPiO3-
aCOIIfOBaHO0 OS3IUTIHICTIO MU TIOTPEOYBAIIF IOBTOPHUX
CTUMYJISIIIINA OBYJISIIIT JUTS HACTAHHS BariTHOCTI y YOTHPH
pasu GinbInie, o BKa3ye Ha BIUTUB €HIOMETPi03y Ha Perpo-
IYKTHBHY CHCTEMY.

4. BCTaHOBJICHO JTOCTOBIPHY PI3HMIIO KIIBKOCTI Oac-
TiB 4AA Ta 4AB XiHOK 13 €HIOMEPTi03-aCOLIHOBaHOIO
Oe3maigHicTIO Ta OE3IIIIIHICTIO Pi3HOTrO TeHesy: 4AA
Yy OCHOBHIH TPYTIi )KIHOK i3 €HIOMEPTi03-acoIiiOBaHOIO
oe3miianicTio ctanoBuTh 1,88+0,3; y skiHOK 3 Oe3rwIiHI-
cTio pi3HOrO Tenesy — 3,13+0,3 (p<0,001); 4AB y *xiHoOK
i3 CHIIOMEPTi03-aCOIIHOBAHOK OC3ILTITHICTIO CTAHOBUTH
0,38+0,08; y sxiHOK 3 OE3MIIAHICTIO PI3HOTO IreHe3y —
0,84+0,15 (p<0,038), 110 BKa3ye Ha Kpaliy sKiCTh OOIUTIB
Y JKIHOK 13 OC3IUTITHICTIO PI3HOTO FCHE3Y.

MepcnekTUBM NnoganbLNX AocnigkeHb. V mo-
JIANIBIIOMY TIAHYETHCSI JTOCIIPKEHHST YaCTOTH HACTaHHS
BariTHOCTI MPH EKCTPAaKOPIIOPATEHOMY 3aIlIiTHCHH] 3a-
JICKHO BiJ| JIOKAJTI3aIlil Ta NIMOWHU CHIIOMETPi03Yy.

KoHdnikT iHTepeciB. ®akruummii Ta MOTEHIIATBHII
KOH(JTIKT iHTEpECiB 11010 NaHoi myOJriKaii BiACY THIMH.
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INVITRO FERTILIZATION ASAMETHOD FOR TREATING ENDOMETRIOSIS-ASSOCIATED INFERTILITY
B.Tofan, A. Berbets

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

The mechanisms underlying the development and progression of infertility in endometriosis are multifactorial, and the efficacy of
various treatment methods remains controversial, highlighting the relevance of this study.

Aim of the study. To improve the effectiveness of treatment for endometriosis-associated infertility.

Materials and methods. The study included 40 women with endometriosis-associated infertility and 40 women with infertility of
other etiologies. In vitro fertilization (IVF) was performed according to standardized protocols. The research was conducted in compliance
with the principles of Good Clinical Practice (GCP, 1996), the Council of Europe Convention on Human Rights and Biomedicine (April
4, 1997), the World Medical Association’s Declaration of Helsinki on ethical principles for medical research involving human subjects
(1964-2008), and Order No. 690 of the Ministry of Health of Ukraine (September 23, 2009), as amended by Order No. 523 (July 12,
2012). Statistical analysis was performed using standard methods of variational statistics and regression analysis. This work is part of
the research project conducted by the Department of Obstetrics and Gynecology, titled «Preservation and Restoration of Reproductive
Health in Women and Girls with Obstetric and Gynecological Pathology» (State Registration Number: 0121U110020).

Results. A correlation was observed between the number of antral follicles and the anti-Mdillerian hormone (AMH) level (R = 0.64
and R = 0.58). A significant decrease in AMH levels was noted in cases of ovarian endometriosis (p < 0.01). Additionally, significant
differences were observed in blastocyst quality, specifically in 4AA (p < 0.001) and 4AB (p < 0.038) grades.

Conclusions. In vitro fertilization is an effective treatment for endometriosis-associated infertility, with a success rate of 77.5%.

Key words: Pregnancy; Endometriosis; Infertility; Endometriosis-Associated Infertility; In Vitro Fertilization; Ovarian Reserve;
Antral Follicles; Anti-Mdillerian Hormone; Blastocysts; Embryo Transfer; Ovulation Stimulation.

98



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

KoHTakTHa iHchopmauisn:

Todpan BoraaH HOpiioBuY — acnipaHT kadenpy akyluepcTsa Ta
riHekonorii, ByKOBUHCbKMIN fiepXxaBHUIA MeANYHUI yHIBEpCUTET (M.
YepHiBui, YkpaiHa).

e-mail: dr.tofan.cv@gmail.com

ORCID ID: http://orcid.org/0000-0003-4176-4560

Bep6eub AHapin MukonaoBuY — A.mMeq., 3aBigyBay kadenpu
akylepcTBa Ta riHekonorii, ByKOBUHCbKUI Aep)XaBHUI MeanyHun
yHiBepcuTeT (M. YepHiBui, YkpaiHa).

e-mail: berbec.andrij@bsmu.edu.ua

ORCID ID: http://orcid.org/0000-0002-9027-5256

Researcher ID: http://www.researcherid.com/rid/D/6526-2017

Contact Information:

Tofan Bohdan- Postgraduate student of the Department of
Obstetrics and Gynecology, Bukovinian State Medical University
(Chernivtsi, Ukraine).

e-mail: dr.tofan.cv@gmail.com

ORCID ID: http://orcid.org/0000-0003-4176-4560

Andrii Berbets — Dr.Med.Sci, Head of the Department of Obstetrics
and Gynecology, Bukovinian State Medical University (Chernivtsi,
Ukraine).

e-mail: berbec.andrij@bsmu.edu.ua

ORCID ID: http://orcid.org/0000-0002-9027-5256

Researcher ID: http://www.researcherid.com/rid/D/6526-2017

Hapinwno go pegakuii 27.01.2025 p.
MianncaHo ao apyky 20.03.2025 p.

99



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. xXv, Ne 1(55), 2025
voL. xv, Ne 1(55), 2025 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

YIK: 618.36-008.6
DOI: 10.24061/2413-4260. XV.1.55.2025.16

OCOBJIMBOCTI CTPYKTYPU INIAIIEHTU
ITPU 3ATPUMII POCTY IIVIOJA

HA TJI AUCOYHKIII IIJIALIIEHTU
A. B. bouiuyk, 10. b. AIkumuyk,

10. M. Open

TepHONIIBCHKUI HAI[IOHATEHUN MEIUYHHIN YHIBEPCUCTET
im. I. f1. TopbaueBcskoro MO3 VYkpainu
(M. TepHomine, Ykpaina)

Pesrome

binvwicmes namonoeiunux cmania, 00yMoG1eHUX He MITbKU NATOLOZIECIO NAAYEeHINU A NIAYEHMAPHO2O0 J10JCA, e U CIAHOM
nynoguHu, 6edyms 00 AHMEHAMANLHO20 NOSIPUIEHHS CINANY NA00Y | He Malomb CReyupiuHOi CUMNMOMATNUKY.

Memor Hawoi pobomu 6y10 00CHIONHCEHHA MOPDO-DYHKYIOHATOHUX 3MIH 68 NOCTIOT 300P0BUX NOPOOINb MA HCIHOK i3
naayeHmapHoio HeOOCMAamHuicmio ma yCKAaOHeHuM nepedicom 6a2imnocmi.

Mamepianu ma memoou docnioxycens. [Iposedeno pempocnekmueHe KiiHiuHe OOCTIONCEHH MA OYIHKA MOPPOLOSTUHUX
ocobnusocmetl niayenm Ha 6asi kagheopu akywepemea ma iHekonozii paxyivmemy nicisouniomHoi oceimu TepHONinbcbKko2o
HAYiOHAIbHO20 MeOUYH020 YHieepcumemy ma TepHoninbcbKoi KOMYHAIbHOI MicbKoi nikapHi No 2. Bionosiono 0o nocmaegnenoi
memu ma 3as0ans nposedeno ananiz 30 niayenm 6io gizionoeiunux mepminosux nonoeie ma 30 niayenm 6i0 mepmiHOBUX NOLO2IE,
VCKIAOHEHUX 3AMPUMKOIO pOCIY NL00A HA Ml niayenmapHoi nedocmamuocmi. Mopghonoziune docniodcents npogoounocs
6 1abopamopii IMyHO2ICMOXIMIYHUX MA IMYHOYUMOLOZIUHUX Q0CTIONHCeHb TepHONINbCbKO20 HAYIOHATLHO20 MEOUUHO20
yuieepcumemy imeri I. A. Topbauescvkoeo MO3 Vkpainu. AHaniz 0aHux 6UKOHAHO 3 BUKOPUCTIAHHAM NAKEMY CIMAMUCIUYHUX
npoepam Statistica 10.0 (CLLA), de supaxosysanu cepedne apudmemuuie 3HaUenHs ma CmaHoapmui 6ioxuienns. JJocaioxcenns
exeaneno Emuunoio komiciero Teproninbcoko2o nayionansio2o meouuno2o ynisepcumemy imeni 1. 5. F'opbauescorozo (npomorxon
Me 61 6io 13.11.2020 p.) ma eéuxonano ¢ meacax HI[P «Boockonanenns 0iazHoCmuKu ma JiKy8anHs 6a2imHux 3 00msiceHuM
COMAMUYHUM AHAMHE30M» Kageopu axyuiepcmea ma 2inekonoeii pakynomemy nicaaouniomuoi ocgeimu Tepnoninbcbko2o
HAYIoHaANbHO20 Meduynozo ynigepcumeny im. 1. A. Iopbauescvroco, Oepoicasnuii peccmpayinnuti nomep N 0121U100153,
mepmin suxonanns 2021-2023).

Pezynomamu 0ocniocens ma ix 062060penns. Ananiz KiiHiyHUX OAHUX NOKA3AB, WO SPYNU 0OCTENCEHUX He GIOPIZHANUCA
3a 8IKOM, 4aCMOMOI0 2IHEKON02IUHOI ma coMamuiHol namonozii, OKpim cecmayitiHux ycKiaoHeHb nepebicy 8azimuocmi.
Ipu sizyanvrnomy 02ns0i n100060i NOGEPXHI 8 OCHOGHIU ePYNI 6APUKO3HE POUWUPEHHS CYOUH 3YCMPIYacmvcs matiice 8 2
pasu vacmiwie, HidC y 2pyni nopigHanus, Habpax wacmiwe na 22,33%, nempupikamu —y 53,33% niayenm, kicmu — na
26,67%. Ilpu cicmonoziuHomy 00CHiONCEHHI 6 NePeBadCHIl DIIbULOCMI CNOCIEPENCEHb 8 OCHOBHIT 2PYNi CNOCePieanics
2eMOOUHAMIYHI NOPYUEHHs Pi3HOT iHmencuenocmi. Manu micye npucminkosuti mpombo3 nynoeuHHoI 6eHu. Y 60pcuHKo8oMy
XOpIoHi 8I0MIUANOCS HEPIBHOMIDHE KDOBOHANOGHEHHS — OLISIHKU [ueMi3ayii ma ocepeoku aneiomamo3sy 60pCUH 3 ix einepemicio.
YV nnayenmapromy amuioni cnocmepieanucs 02HUULE8a MeMAaniasis, 0eceHepayis i Hekpo3 enimenioyumie. QOOHIEN 3 UMOGIPHUX
NPUYUH NIAYEHMAPHOT OucGyHKYiT € nopyuwenHs ougepenyiayii i 0o3pisants eopcur xopiony. CEIOUEHHAM YbO20 € 3HAXOONCEHHS
He3PINUX 60PCUH NPU OOHOWEHIU 8a2IMHOCTI.

Bucnogxu. Ilpu ¢izionozciuniti éacimnocmi uacmiuie cnocmepieacmucsi pO3CUNHUNL MUn KPOBONOCHAYAHH NAAYEHMU,
mooi AK npu OUCOYHKYIi niayenmu nepesa’icas 3Mianull ma Ma2icmpairoHuil mun 2anayicents cyoun. Juc@yuryis
naayeHmu Cynpo8ooANCYEMvCsi O0CMOGIPHUMU NAMOLOIYHUMY MOPPONOSTUHUMU NPOABAMU 3 NPEBATIOBAHHAM OUCHPOPIUHO-
OecmpykmuHux 3min. JJuc@ynkyisa niayenmu cynpogoodcycmvcsi 00CMOGIPHUMU MOPDONOTUHUMU NPOABAMU 3 NPEBATIOBAHHAM
oucmpogiunux smin ma po3nadie Kposoooizy.

Knrwuosi cnosa: oucynxyis niayenmu; sampumra pocmy niooa; mMoppo-Qynkyionansbi aMinu 6 niayeHmapriv mKaHunmi.

BcTyn

CraH 0XOpOHH 370pOB’Sl KpaiHH OI[IHIOIOTH B CBITI 3a
MIOKa3HUKAMH MaTEPUHCHKOI Ta [IEpUHATAILHOI 3aXBOPIO-
BaHOCTI i cMepTHOCTI. CTaH BHYTPIIIHEOYTPOOHOTO II0/1a
1 TeMIu HOTO PO3BUTKY 3aJieKaTh Bl (PyHKIIOHYBaHHS
ianeHTH. [lnanenrapaa 1ucyHKIIsS BUKIIKAE 3aTPUMKY
pocTy 1uioaa, JucTpec i 3poctanus cmepraocti [1,2,3].
3aTpuMKa pO3BUTKY IUIOA Y MalOyTHEOMY IIPU3BOAUTD
710 3aTPUMKH (Di3MIHOTO 1 TIcuxigHoro 310poB’s. [1ig gac
TIOJIOTB Y XKIHOK i3 3aTPUMKOIO POCTY TTOAA Maike B KOXK-
HOMY TPETbOMY BHUIIQJIKy PEECTPYETHCS AUCTPEC, Big3HA-
Y4a€eTHCS HEOOXITHICTH OTIEPATHBHOTO POIOPO3PIIICHHS Ta
BUHHKAIOTh HEOHATAIbHI yeknaauenus [4, 5, 6, 7]. Taxk,
4acTOTa MEPTBOHAPO/PKEHHS Ta cMepTHOCTI Bij 60 1o
80% cympoBOKYETHCS MIIANIEHTAPHOI HEJOCTATHICTIO
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[8, 9, 10, 11, 12, 13]. Cuix BigMITHTH, 10 OUIBLIICTH Ma-
TOJIOTIYHUX CTaHIB, OOYMOBJICHUX HE TIJIbKH MATOJOTIE0
TUTAIICHTH Ta TUIAIIGHTAPHOTO JIOXKA, alie 1 CTAHOM IyTIOo-
BUHH, IPU3BOJISITH JI0 aHTEHATAILHOTO MOTIPIICHHS CTaHy
IOy 1 He MaroTh crenudivnoi cumnromaruku [14, 15,
16, 17, 18, 19].

Mopdororiuni 3MiHHM B IDIALEHTI, 11 CyANHHOMY pYyCITi,
npobIemMu 3 MPUKPIMIICHHSIM Ta IepeAYyacHIM Bimapy-
BaHHSIM IUIAICHTH, 1H()APKTH IUIAEHTH, TPOMOO03H Ta Mi-
KpOTpOoMOO031 CIIPUYUHSIOTH IPOOIEMH PO3BUTKY ILIOLY
Ta 4acTo MPHU3BOJIATH JI0 TUCTPECY Ta MEPTBOHAPOIKEHHS
[20, 21]. Tomy paHHs AiarHOCTHKA TA BUBYEHHS PI3HHX
METO/IiB JIIKYBaHHsI J03BOJUTE OLIBII TITHOIIC BUBYUTH
MaTOTeHEe3 PO3BUTKY IUIAICHTAPHOT AucyHKIIT 1 Ma€e Ba-
roMe 3Ha4eHHs B aKylIEPChKii PaKTHUIL.
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MeTor0 Hamoi poboTu Oyi10 AOCTIHKEHHS MOP(O-
(GyKIioHATPHUX 3MIH y TIOCII/Ii 3JJOPOBUX MOPOILNG Ta
JKIHOK 13 TUTAIICHTAPHOIO HEIOCTATHICTIO Ta YCKIIaTHCHUM
mepediroM BariTHOCTI.

MaTepianu Ta meToau focnimxXeHb

[TpoBeneHo pecTPOCIIEKTUBHE KIIIHIYHE JI0CITIKCHHS
Ta OI[iHKa MOP(OIOTTYHUX OCOOIMBOCTEH IUTALleHT Ha 0as3i
kadeapu akyIepcTBa Ta TiHEKOJOTii (paKymbTeTy micis-
JMIUIOMHOI OCBITH TepHOMIBCHKOrO HAalliOHAIBEHOTO Me-
JUYHOTO YHiBepcuTeTy Ta TepHOmIbChKOi KOMyHAIBHOT
MicbKkoi sikapHi Ne 2. [IpoBesieHHs TOCITIHKEHb CXBaJICHO
ETnunoto komiciero TepHOITIbCHKOro HalliOHAILHOTO Me-
JU4YHOTO yHiBepeutety imeHi 1. SI. TopbaueBchkoro (mpo-
tokon Ne 61 Bix 13.11.2020 p.). JocmiKeHHS: BHKOHAHO
B Mexkax H/IP «BrnockoHaieHHs T1IarHOCTHKY Ta JIIKYBaHHS
BariTHHUX 3 OOTSDKEHUM COMAaTHYHUM aHaMHE30M» Kadenpu
aKyIIepCcTBa Ta T1HEKONIOTiT (GaKyabTeTy IMiCIsIUIIOM-
HOI OCBiTH TepHOMJIBCHKOTO HAL[lOHATEHOTO MEIHYHOTO
yHiBepcurety im. 1. 5. TopbaueBchkoro, aepxkaBHuii pee-
crpaniftanit Homep N 0121U100153, Tepmin BUKOHAHHS
2021-2023).

BiamosigHo 10 IOCTaBIEHOT METH Ta 3aBIaHb MPOBE-
neHo aHani3 30 miameHt Bix (i3ioMOTIYHUX TEPMiHOBHX
nosiorie Ta 30 MIALEHT BiJl TEPMIHOBHX IIOJIOTIB, YCKJIaI-
HEHHUX 3aTPHUMKOIO POCTY II0Ja Ha TIIi TUIaleHTapHOl He-
JocTaTHOCTI. Moposoriuae 10CiiKeHHS IPOBOAUIOCH
y 1aboparopii IMyHOTICTOXIMIYHHX Ta IMyHOITUTOIOTIHHIX
JocIipKeHb TepHOMIbCHKOTO HAIlIOHAIBHOTO MEANYHOTO
yHiBepcutety imeHi 1. S1. TopbageBcbkoro MO3 Ykpaiunu.
[Ticnms MakpOCKOMIYHOTO OTJISAY IMOCIiAy Opaiucs TKa-
HUHHI (parMeHTH 13 MyHOBHHH, ITIAHUX OOOJIIOHOK Ta
PI3HMX YaCTHH IUTAIleHTH, sKi micns ¢ikcamnii B 10% pos-
YHMHI HEUTpaJILHOTO 3a0ydepeHoro Gpopmaiiny oopoOssu
y rictonpouecopi Logos One i 3anuBanu y napadin. Ha
poropHomy MikpoTomi AMR 400 poOwmin TkaHMHHI 3pi3u
TOBIIMHOIO 5 MKM, MOTIM X (apOyBasid reMaToOKCHIIIHOM
1 €O3MHOM 32 3arajJbHONPUIHATOI METOIHKO0. ['icToN0-
TiYHI IpernapaTy JOCIIHKYBAJIH 3a JIOIIOMOTOI0 CBITIIOBOTO
mikpockorry Nikon Eclipse Ci-E i3 mudposoro Bigeokame-
poro Sigeta M3CMOS14000 3 nporpamMHuM 3a0e3MeueH-
usam Toup View.

[Tnomy ruraneHTH BU3HAYAIM 33 JOIIOMOTO MiJi-
METPOBOTO Marepy, a 00’eM 3a pe3yJbTaToM BUTICHCHHS
BOJIM y TIOCYIWHI NPH 3aHypeHHi. OTpUMaHui MaTepia
¢ikcyBanu y 10% po3zuuni 3a0ydepeHoro HeHTpaaIbHOTO
(hopmaiHy, KJIACHYHIM METOIOM ITOMIIIIaIH B TapadiHoBi
6J10KM Ticist BiAMOBIHOT 00poOKH Ta hopMyBau ricTo-
JIOT14HI 3pi3H, SIKi 00POOIISLTH reMaTOKCHIIIH-€03UHOM. 3a
JIOTIOMOTOI0 JOIIEPOMETPUYHOTO JOCIIUKEHHS 13 3aCTO-
CYBaHHSIM ITYJILCYIOUOT JIOTUIEPIBCHKOT XBUJII BUBYAJIH OCO-
OIMBOCTI MaTKOBO-TUTALIEHTAPHOI Ta (peToruIareHTapHO1
TeMOIMPKYJISII], BU3HAYAIN CHEKTP KPOBOOOIry B Mar-
koBHX aprepisx (MA), cyauHax IUTAlEHTH i IyIIOBHHH,
B a0pTi Ta cepeTHbOMO3KOBIit aprepii mioxga (CMA), owi-
HIOBAJTK BeNMUKHY iHAekcy pesuctenTHocTi (IP) Ta myns-
camitinoro iugexcy (ITI) Ta iHgEeKCY pe3UCTEHTHOCTI. 3a
eTasoH (izioyoriuHoi BariTHOCTI BBaxkayu [P y MarTkoBii
aprepii 0,61 £ 0,01 ta C/]1 3,4 + 0,2, B apTepii mymnoBuH" —
BinnosigHO 0,65 + 0,01 Ta 3,9 £ 0,6, y cepenniit MO3KOBIi

aprepii miona—0,8 + 0,07 ta 3,8 + 0,2. Cran mioxy ori-
HIOBAJIH 3a pe3y/IbTaTaMu KapaioTokorpadii 3a 101oMoror
mikanu W. Fisher.

AHaJli3 CTaTHCTUYHUX JJAHUX TPOBEACHO 3 BUKOPHC-
TaHHSM MMaKeTy CTaTHCTHYHMX Tporpam Statistica 10.0
(CILIA), ne BupaxoByBaiu cepeqHe apudMeTHIHE 3HA-
YEHHS Ta CTAHAAPTHI BiIXUICHHS.

Pe3ynbTatn gocnimaxeHb Ta ix 06roBopeHHs

AHaIti3 KIHIYHIX JaHUX TT0Ka3aB, M0 TPYITH 00CTexe-
HUX HE BIAPI3HSUIIUCH 32 BIKOM, YaCTOTOKO THEKOJIOTIYHOT
Ta COMaTUYHOI MATOJNOTii, OKPIM I'eCTAIlifHNX YCKIaJHEHb
repe0iry BaritHocTi. CTaH HEKOMIIGHCOBAHOT TUIAIICHTap-
HOI qucdyHKIii y namnieHTok i3 y 44,3% cynpoBopKyBaBcst
MOpPYIIEHHAM cepueOuTTs mioaa, y 33,3% 3miHoro ioro
PYXOBOT aKTHBHOCTI: 3MEHIIICHHSIM YaCTOTH €T30 IUYHIX
JMXATBHAX PyxXiB 3a omuu mepiox mo (6,71 £ 2,14) Ta in-
JIEKCY AuXanbHuX pyxiB 110 (36,4 + 1,8) %, 110 10CTOBIpHO
BIJIPI3HSUIOCH BIJI aHAJIOTTYHUX MOKA3HUKIB KOHTPOJIBHOT
rpynu (p<0,05). JlocnikeHHs: OCHOBHUX HapaMmeTpiB
6iodiznuHOrO Mpodito MoKa3zao, o OazaibHa YacToTa
cepriesux ckopouerb (BUCC) mioma y BariTHUX TPyIH
MOPIBHSHHS, SIKI OTPUMYBaJIM OAa3MCHY Teparlilo, CTaHo-
BUIa B cepenupomy (122,4 + 2,3) yu./xB., TOMi SIK B KOH-
tpoxi BUCC nopisHroBana (145,2 + 4,1) yn./xs. (p<0,05).
Y KOHTpOJIBbHI TPyIIi )KIHOK Bi3yalbHO OBEPXHS IUIALICHT
Maja ONHCKydYe pO’KeBO-TONyOe 3a0apBIICHHS 3 CBITIO-
POXXEBUMH IIJIIIHUMHU O000JIOHKaMH 0€3 BOTHHIEBUX
ymigsHeHb. CyIuHH TUTIAHOT TOBEPXHI Tay3HINC PO3-
CHUITHUM THIIOM.

OcHoBHy rpyma ckiaau 30 mianeHT, OTpUMaHuX Bijl
MOPOAiNeH, y AKUX Mmepedir BariTHOCTEH yCKIIaIHUBCS
3aTPUMKOIO PO3BHUTKY ILIOJIA HA TIII IJIALEHTAPHOI JKC-
¢yukmii. [Ipu ornsai miomgoBoi MoBepxHi BiAMidamocs
CipyBaTO-)KOBTSIBO-3€JIcHE 3a0apBICHHS 3 BAPUKO3ZHUM
PO3IMIMPEHHSM MPOCBITY CYAWH, 3BUBHCTICTIO iX XOAY.
BizyanbHo ciocTepirasest HaOpsk Ta eTpuikaTH O1abIT
HIiIbHOT KOHCUCTEHIIT. [amys>keHHsI CyIUH ILI1IHOI 110-
BEPXHi 32 PO3CHITHUM THIIOM 3yCTpidanocs AyxkKe pilKo
(20,0%), mepeBaskas 3mirnanuii (63,3%) Ta MaricTpaabHHIA
(16,7%) THm TaXyXKEHHS CYyIUH 3 HEBEIUKOIO KiTbKICTIO
JOYipHIX cyauH. B 0000HKax BiMidaaucs BOTHHUIIECBI
yuiiibHeHHs. [Ipy orjisi/i NymoBMHHOTO KaHaTHKa CIO-
cTepiraBcst HAOpSK BAPTOHOBUX JIPariliB, BAPHKO3HE PO3-
HIMPEHHSI CYAHH 3 QOpMYBaHHIM HECIIPABIKHIX BY3JIiB 2
(6,7%) ta 'y 4 (13,3%), 3HaiigeHo TpoMO03 OJHIET 3 My TIO-
BUHHUX apTepiil 3 4acTKOBOIO abo TOTaNBHOI 00TYypa-
II€I0 TIPOCBITY CYIUH.

Ha po3pi3i mimaneHTn Manu cTpoKaTHil BUIVIST 32 paxy-
HOK HEPIBHOMIPHOI'O KPOBOHAIIOBHEHHSI Ta TilIePEMOBaHHX
YaCTOYOK Ta IIJITHOK 3 BUAMMUMH JOKyCaMH iH(apKTiB
Ta Kanpuudikaris. [Tpy MakpockoniuHOMY JOCIIKEHH]
MOCHi Ay MaToJOTiYHI 3MiHU B OCHOBHIH Tpymi AiarHOC-
TYBQJINCS] 3HAYHO YaCTille, HDK y TPYI TOPIBHSHHS, 110
BizoOpaxxeHo y Tabmui 1.

[pu BizyarpHOMY OTJISIII TIOAOBOT IIOBEPXHI B OCHOB-
Hill TpyIli BAPUKO3HE PO3LIMPEHHS CYIUH 3yCTpidyanocs
Maibke y 2 pa3u gacTile, HiXK y TPYTIi TOpiBHSHHS, HAOPsIK
yacTime Ha 22,33%, nerpudikaru —y 53,33% rutaneHr,
Kicti —Ha 26,67% (rada 1.)
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Tabnuusa 1

MakpocKoniyHi 3MiHM B NNaueHTi y 340pOBUX NOPOAiNb Ta NopoAinb 3 AUCKYHKLIE NiaueHTM B aHaMHe3i
(y % Big 3aranbHOI KiNbKOCTi cnocTepexeHb)

[laTonorivyHi 3MiHn

KoHTponbHa rpyna, n=30 | OcHoBHa rpyna, n=30

[MnogoBa NOBEPXHS NiaueHTn

* BapWKO3HE PO3LUIMPEHHS CYaWNH 26,67 (n=8) 53,33 (n=25)*
* Habpsik 26,67 (n=8) 56,67 (n=17)*
e iHdapkTn 6,67 (n=2) 36,67 (n=11)*
* neTpudikaTn 16,67 (n=14) 53,33% (n=30)*
*  KiCTU 0,00 26,67 (n=8)*
MaTepuHcbKa NoOBEPXHS NNaLEHTU

* Habpsik 23,33 (n=7) 50,00 (n=15)*
* iLlemis3oBaHi 4iNnsHKM 30,00 (n=9) 86,67 (n=26)*
e iHdapKTn 20,00 (n=6) 66,67 (n=20)*
* neTpudikatn 24,00 (n=15) 56,00 (n=30)*
* remartroma 0,00 20,00 (n=6)*
[naueHTa Ha po3pisi

*  Habpsik 23,33 (n=7) 50,00 (n=15)*
* ilWlemisoBaHi ginsHKM 30,00 (n=9) 93,33 (n=28)*
* iHapKTn 26,67 (n=8) 83,33 (n=25)*
* neTpudikatu 33,33 (n=10) 67,60 (n=30)*
MnigHi 060NoHKM

*  Habpsik 6,67 (n=2) 30,00 (n=9)
* MNOTOBLUEHHS 6,67 (n=2) 36,67 (n=11)
* MeKOHianbHe 3abpyaHEHHS 0,00 30,00
[MynosuHa

*  Habpsik 33,33 (n=10) 73,33 (n=22)
* BapuWKO3HEe PO3LUMPEHHs CYAVH 36,67 (n=11) 93,33 (n=28)
e Tpomb603 cyauH 0,00 30,00 (n=9)
* KPOBOBMWIIMBM y BApTOHOBI Aparmni 0,00 13,33 (n=4)

P —* docmosipHicmb <0,05 mix epynamu

[Ipu ricronoriyHOMY AOCHIPKEHH] Y IEpeBaXKHIN O171b-
IIOCTI CIIOCTEPEKEHb B OCHOBHIH TPYIIi CIIOCTEPirancs
reMOAWHAMIYHI TOPYIICHHS Pi3HOi iHTeHCHBHOCTI. MaB
MicCIle IPUCTIHKOBUI TPOMOO03 IMymoBHHHOI BeHH (puc. 1).
Y BOPCHHKOBOMY XOPiOHI BiIMiYaI0oCs HEPiBHOMIPHE KO-
BOHAIIOBHEHHS — JAUISHKH iIIeMi3allii Ta ocepeKku aHrio-
Maro3y BOPCHH 3 iX rimepemiero (pruc. 2).

V mianeHTapHOMY aMHIOHI CTIOCTEPIrajics BOTHUIIEBA
MeTaruIasis, JereHeparis i HeKkpo3 emiteaionuTis (puc. 3).

OnHi€ero 3 IMOBIPHIX MPUYXH TUIAIIEHTAPHOI TUCHYHK-
1ii € mopymeHHs nudepeHtiiarii i J03piBaHHs BOPCUH XO-

piory. CBiTYEHHSIM IILOTO € 3HAXO/PKECHHS HE3PUTUX BOP-
CHIH TIPH JIOHOILIEHIi BariTHOCTI (puc. 4).

Takox Maju Miciie momupeHi Gpidpo3HO-CKIEPOTHYIHI
3MiHHM CTPOMH BOPCHH Ha ()OHI TEMOJUHAMIUYHUX PO3JIa/liB
Ta HE3HAYHUX KOMITEHCATOPHUX MposiBiB (pHc. 5).

[TapanensHo BigOyBajocs i 3MEHIIICHHS IJIOMI Mare-
PUHCHKOI TTOBEPXHi, CepeHs TUIONIa SKOi JOPiBHIOBAIA
(390,5+28,2) cm?, 1110 MEHIIIe y TOPIBHSAHHI 3 KOHTPOIBHOIO
rpymoro Ha 15,57%. KinekicTs nmerpudikatiB Oyna qocto-
BIpHO BHWIIIE Y IPYIi MOPIBHSAHHS, HK Y KOHTPOIi. Y psiai
CIIOCTEPEKESHb MaJIM MiCIle 1HBOIIOTHBHI 3MiHHU TIOCITITY.

Puc. 1. Tpomb6 y NB
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Puc. 2. lNoBHOKpoOB'st XB

Puc. 3. lereHepaTUBHi 3amiin AE_2

Puc. 4. He3pini XB
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Puc. 5. ®i6po3Hi 3MiHK

lNcromoriuno y mepeBaxcHiit O1IBIIOCTI MIIATICHT CIIO-
cTepiranach po3ropHyTa KapTHHA MaTOMOPQOIOTITHUX
3MiH. Bigmidancs BorHHWIIeBa MeTamiasis, gereHepa-
i 1 HEKPO3 EMITENIONUTIB Ta AMHIOTUYHOTO ETITEIi 0.
36inpnryBaiach TOBIIMHA apy Jlanranca Ta HaOpSK X0-
piladpHOI IUTACTHHKH. Y 06a3aIbHOMY MIapi IeIUAyalbHOl
000JOHKH MaJIi MiCIle SBUIIA JereHepalii i HeKpo3y,
po3nanu KpoBOOOITYy Ta 3amanbHa iHPIIBTpaIisi, 90T0
He ¢ikcyBanocs y TpyIi KoHTpoiio. OTxe, nuchyHKIIisA
IJTALIEHTH € BUMAra€ CBOE€4acHOI JIarHOCTUKH Ta 0CO-
O6MMBOTO MiAXOAY N0 JiKyBaHHS. BuacHa mocTaHOBKa
JiarHO3y Ta IHAWBIAyadbHUHN MiIXiJ A0 BariTHOI XiHKA
MOXXYTb 3HAYHO 3HU3UTH PO3BUTOK CHHIPOM 3aTPHUMKH
POCTY ILIONY.

NMiTepatypa:

BucHoBku

TakuMm 9rHOM, TIpH (i310TOTIUHIN BariTHOCTI YacTimie
CIIOCTEPIraeThesi PO3CUITHUN THII KPOBOIIOCTAYaHHS ILIa-
LICHTH, TOMI SIK TIPpY TUCHYHKIIIT IUTAIIEHTH ITepeBakae 3Mila-
HUI Ta MariCTpaTbHUIN THUIT TATyKeHHS cyauH. JucyHKIIisa
IUTALICHTH CYIPOBODKYETHCS TOCTOBIPHIMH NATOJION T YHUMH
MOP(OJIOTTYHIMU ITPOSBAMH 3 TIPEBATFOBAHHSAM JIACTPO(ITHO-
JECTPYKTUBHHX 3MiH. [IMCYHKIIS TUTAIIEHTH CYIPOBOIKY-
€TBCSI IOCTOBIPHIMHI MOP(OIIOTTYHUMH TIPOSIBAMH 3 TIPEBa-
JIFOBAHHSM JTCTPO(IIHUX 3MiH Ta PO3JIaIiB KPOBOOOITY.

MepcnekTuBa noganbLWMX AochimkeHb. [oxanbii
JIOCIIDKEHHS Y LIl raity31 CIpUSITUMY Th ITOKPAIICHHIO TIepH-
HaTaJbHOI MEIMLIHY Ta 3710POB>SI HOBOHAPOIKEHHUX.
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PECULIARITIES OF THE STRUCTURE OF THE PLACENTA IN FETUS GROWTH RETIREMENT
ON THE BACKGROUND OF PLACENTAL DYSFUNCTION

A.Boychuk, Yu.Yakymchuk, Yu.Orel

Ternopil National Medical University named after 1. Ya. Gorbachevskiy of the Ministry of Health of Ukraine
(Ternopil, Ukraine)

Summary.

Most pathological conditions caused not only by pathology of the placenta and placental bed, but also by the condition of the
umbilical cord, lead to a prenatal deterioration of the condition of the fetus and do not have specific symptoms.

The aim of our work was to study morpho-functional changes in the litter of healthy parturients and women with placental
insufficiency and complicated pregnancy.

Research materials and methods. A retrospective clinical study and evaluation of morphological features of placentas was conducted
on the basis of the Department of Obstetrics and Gynecology of the Faculty of Postgraduate Education of the Ternopil National Medical
University and the Ternopil Municipal City Hospital No. 2. In accordance with the set goal and tasks, the analysis of 30 placentas
from physiological term births and 30 placentas from term births complicated by fetal growth retardation against the background
of placental insufficiency was carried out. The morphological study was carried out in the laboratory of immunohistochemical and
immunocytological studies of the Ternopil National Medical University named after I. Ya. Gorbachevskii of the Ministry of Health of
Ukraine. Data analysis was performed using Statistica 10.0 statistical software package (USA), where the arithmetic mean and standard
deviations were calculated. The study was approved by the Ethics Committee of the Ternopil National Medical University named after
I. 1. Gorbachevskii (protocol No. 61 dated 13.11.2020) and conducted within the framework of the National Development Program
«Improvement of diagnosis and treatment of pregnant women with complicated somatic anamnesis» of the Department of Obstetrics
and Gynecology, Faculty of Postgraduate Education, Ternopil National Medical University named after I. Ya. Gorbachevskii, state
registration number N 0121U100153, performance period 2021-2023).

Research results and their discussion. The analysis of clinical data showed that the groups of subjects did not differ in age,
frequency of gynecological and somatic pathology, except for pregnancy complications. Visual inspection of the fetal surface in the
main group revealed varicose veins almost twice as often as in the control group, edema 22.33% more often, fossilized placenta 53.33%
more often, cysts 26.67% more often.

Histologic examination revealed hemodynamic disturbances of varying intensity in the vast majority of observations in the main
group. Parenchymal thrombosis of the umbilical vein occurred. In the villous chorion, uneven blood supply was observed — areas of
ischemia and foci of angiomatosis of the villi with their hyperemia. Focal metaplasia, degeneration and necrosis of epitheliocytes were
observed in placental amnion. One of the probable causes of placental dysfunction is a violation of differentiation and maturation of
chorionic villi. Evidence for this is the finding of immature villi in a full-term pregnancy.

Conclusions. Thus, in physiological pregnancy the loose type of blood supply of the placenta is more often observed, while in
placental dysfunction the mixed and trunk type of vascular branching prevails.

Placental dysfunction is accompanied by reliable pathological morphological manifestations with predominance of dystrophic-
destructive changes. Dysfunction of the placenta is accompanied by reliable morphological manifestations with the prevalence of
dystrophic changes and blood circulation disorders.

Key words: Placental Dysfunction; Fetal Growth Retardation; Morphofunctional Changes in Placental Tissue.
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OCOBJIMBOCTI ®OPMYBAHHA

BIYHOI BOPO3HU BEJIMKUX MIBKVYJIb
I'OJIOBHOI'O MO3KY V¥ INIOAIB JIIOAWHU:
MOPOOMETPUYHE JOCIIIXKEHHA
MATHITHO-PE3OHAHCHUX TOMOI'PAM

O. B. Iueuxano, I. B. Mapuensx*

BykoBUHCBHKHH JIepyKaBHUH MEAWYHUN YHIBEPCHTET,
UepHiBeLbKHI HAI[IOHAIEHUN YHIBEPCHTET

imeni FOpist @enproBryat

(M. YepHiBii, Ykpaina).

Pesiome.

Biuna 60po3na éenuKkux nigKyib 20108H020 MO3KY € OOHIEI 3 HAUOLIbUL CMABIIbHUX MA 000pe Gi3VANI308AHUX CMPYKIMYD
Y H100080OMY NEPIOdi NPEHAMATLHO20 OHMOLEHE3Y, WO pOOUMb il 00Ope BNIHABAHUM MA 3PYUHUM 00’ EKMOM OJit MOPPOMEMPUUHOLO
00CTIOAHCEHHS 3 MEMOI0 OYIHKU OUHAMIKU PO3BUMKY 20T08HO20 MO3KY JIOOUHU.

Memoro 0ocnidxcennsn 6yn0 pospodbumu Memoouxy U3HAYeHHs 8iOHOCHOT eIubUHU OIYHOI OOPO3HU BENUKUX NIBKYIb
20J108H020 MO3KY TIOOUHU Ma 3’ ACy8amu ocoonueocmi it Mmopgozenesy y nio006omy nepiodi npenamanbHo20 OHMOo2eHe3).

Mamepian i memoou 00cnioxycenns. JJoCiodNceHHs BUKOHAHO HA OCHOBI MACHIMHO-PE30HAHCHUX TMOMOSPAM 20108HO20 MO3KY
nnooig moounu (N=20) na mepminax cecmayii 20-39 muorcnie. Moppomempuunuii ananis 30iicHeno 3a 0ONOMO2010 NPOPAMU
Image Tool. Busnaueno sionocny enubuny 6iunoi 6GoposHu 3 BUKOPUCIAHHAM OPUSTHATLHOL MEMOOUKLL.

Pesynomamu. Bionocna enubuna 6iunoi 6oposzuu eapiiosana y meacax 16,45%-39,24%, 6e3 cmamucmuuno 3nauyuux
MIDICRIGKYILHUX GIOMIHHOCTE. JJUHAMIKA 3MIHU Y020 NOKAZHUKA BKIIOYALA MPU NEPIOOU:. inmencugHo2o 3oinvuienns (20-25 muoicnis),
6ionocHoi cmabinbrocmi (25-35 muorcnie) i3 nesnaunum suudxcentsm y mepmini 29-33 mudichi, wjo Kopenroe 3i 3pOCmMantam OCmpieyeeol
yacmku, ma noOaIbLUL020 30inbuuents nicis 35 muoicnie.

Bucnoeku. 1. Biuna 6opo3na genukux nigKyib 20106H020 MO3KY € CIAOLILHOI CIMPYKMYPOIO, KA YiMKO 6I3yani3yemvcs Ha
MACHIMHO~PE3OHAHCHUX moMozpamax nouunarouu 3 20-e0 mudicks cecmayii. 2. JuHamika 6i0HOCHOT 2iuOuHU OiuHOT DOPO3HU Y N10008OMY
nepiodi xapakmepuszyemvcst cmpimkum spocmannsim y 20-25 muoicnis, sionocnoro cmabinbricmio y 25-35 mudichie ma nodansuium
30ibUeHHAM nicis 35 MudicHig. 3.BiocymHicms cmamucmuyHO SHAUYWUX MIDICNIBK)IHUX BIOMIHHOCIMEL C8I0YUMb NPO CUHXPOHHICTb
npoyecis mopgoeenesy biunol boposnu y npasit ma aieit niskyusix. 4. Buxopucmannst 6i0H0CHOT 2nubuH OiuHOL GOPO3HU € OOYLTLHUM
nioxoo0om 05t OYIHKU i1 PO3GUMKY, OCKIIbKU Q0360/ISE YHUKHYMU 6NIUGY 8APIADEIbHOCHI AOCOTIOMHUX POIMIDIE 20106HO20 MO3KY Mda
CHPOWJYE NOPIBHAHHS PE3VILIMAIMIE MINHC PISHUMU OOCTIOHCEHHAMU. 5. 3anponoHosana MemoouKa 8UHAYEHH s 6iOHOCHOI 2IUOUHYU OTYHOT
0OpO3HU MOdCe DY BUKOPUCAHA 015 ROOATILLUUX OOCTIOHCEHL MOPPOLEHE3Y CIPYKIIYP 20NOBHO20 MO3KY Y NPEHAMATIbHOMY NepPiooi.

Knrouoei cnoea: noouna; nnio; 2onosnuii Mo3ox;, éenuxi nIGKYIIL 20M106H020 MO3KY; 61uHa 6oposna;, pozeumox; MPT, mopghomempis.

Beryn

DopmyBaHHs 00PO3€EH 1 3BUBHH FOJIOBHOTO MO3KY € OITHUM
13 KJTFOYOBHX MPOIIECIB 10ro po3Butky [1]. JocmimkerHHst 0co-
onuBocTteit MopdoreHe3y 60pO3eH roJIOBHOTO MO3KY Y Ipe-
HaTaJIbHOMY I1EPi0/li OHTOTeHE3y Mae Ba)IMBE 3HAYECHHSI JIs
PO3yMiHHSI 3aKOHOMIPHOCTEH PO3BHUTKY 1IEHTPaJIbHOT HEPBO-
BOI CHCTEMH JIIOJIMHH, @ TAKOXK ISl JIIarHOCTHKH Ta TIPOrHO-
3yBaHHSI MOYKJIMBUX TIOPYIICHB, SIKi MOXKYTh BUHHKATH TTijT
Yac BHYTPILIHBOYTPOOHOTO pO3BUTKY [2-4]. BinbIuicts Baj
PO3BHUTKY I'OJIOBHOTO MO3KY JIFOIMHH MOEIHYIOTBCS 3 TIOPY-
LIeHHSM (POpPMYBaHHS 3BUBHH Ta OOPO3EH, 10 3yMOBIIIOE
AKTYaJIbHICTh JOCIIIDKEHHS 0COOIMBOCTEH PO3BUTKY Oy-
JIoBU OOpPO3€H 1 3BUBMH TOJIOBHOI'O MO3KY Ta iX Tonorpado-
AQHATOMIYHUX 3MiH Y JJMHaMIL[l PEHATaJIbHOTO OHTOICHE3Y.

[IporsiroM ocTaHHIX AECATUIITH CTaNa MOMKIHBOIO
MpeHaTajibHa Bi3yasi3ailis CTPYKTYp FOJIOBHOTO MO3KY 3a
JIOIIOMOTOI0 YJIBTpacoHOrpadii Ta MarHiTHO-Pe30HAHCHOT
tomorpadii (MPT) [5-8]. dnst owiku OyI0BH i pO3BUTKY
TOJIOBHOTO MO3KY BUKOPHCTOBYIOTBCSI Pi3HI KUIBKICHI Ta
SIKICHI KpHTepii, IpoTe migdip 1 craHaapTH3alis METO/iB
JIOCITIJPKEHHS! 300payKeHb IJI0iB TPHBAIOTb.

OnHi€ero 3 HAMOUIBIINX OOPO3EH BEJIUKHX IiBKYJIb I'O-
JIOBHOTO MO3KY € Oiuna 6oposna (sulcus lateralis, 6oposna
CunbBist), sika BiIMEXOBY€E TiM’siHY 1 JJ0OOBY 4acTKHU Bij
ckponeBoi [9, 10]. LIst 60po3Ha MOYMHAETHCS Yy BUIIIAIL
014HOT SIMKH TIBKYJIb Ha TX HW)KHII ITOBEPXHI, IIPOXOAUTH
10 BEpXHBbOOIUHII MOBEPXHI Bropy 1 Ha3aJ, yTBOPIOIOUU
MepeHLOBEPXHIO MKy cKporeBoi yacTku [9, 10]. biuna

00po3Ha € OIHIEI 3 MEePIIUX OOPO3CH, IO 3’ ABITIOTHCS
y nporieci po3sutky [11, 12]. I{s 60po3Ha, sik MpaBuIo,
JeTKO 11eHTH]IKY€ETHCS 1 J0Ope Bi3yami3yeThcs HA Yilb-
TpacoHorpagiuHUX Ta ToMOrpadiyHIX 300paKEHHSIX T0-
JIOBHOT'O MO3KY II0/1iB. ToMy 1151 60p0o3Ha MOYKE BUKOPHC-
TOBYBATHCH Yy SIKOCTI aHATOMIYHOTO OPIEHTUPY JUIS OLIIHKK
OyJJOBHM T'OJIOBHOTI'O MO3KY IUIOAIB Ha PI3HUX TEepMiHaX
recraii. Takox Oyino BcTaHOBIICHO, 110 MOpdoMeTpUyHi
XapaKTEepPUCTUKH O1YHOT OOPO3HU MOXYTh BUKOPHCTOBYBa-
THCh SIK 03HaKH Masb(popmariiii ronoBHoro Mo3ky [13, 14].

[Tix wac MOpdoMETpUYHHX JOCIIPKEHb OOPO3€EH To-
JIOBHOTO MO3KY, SIK TIPaBMJIO, BU3HAYAIOTHCS iX a0COIIOTHA
mnbuna [15, 16] ta mwupuna [17, 18]. [Ipote inTepmnpera-
1is1 MIHJIUBOCTI a0COTOTHOT rHOMHA 00po3Hu CHITBBIs Ta
1 TUHAMIKH y TIPOIIeci PO3BUTKY TOJIOBHOTO MO3KY MOXKE
OyTH yTpYIHEHOIO Yepe3 iHIUBI Ty bHy MIHIUBICTb PO3Mi-
PiB TOJIOBHOTO MO3KY. 3 OIVIsITy Ha 11e, Y JaHiii poOoTi Oyiio
BUPIIIEHO BU3HAYNUTH BIIHOCHY IIMOMHY 1€l OOPO3HU
JUIsl BU3HAYCHHS 0coOnuBoOCTeH 11 (POpMyBaHHS Ha PI3ZHUX
TepMiHax recranii. Kpim nporo, BiqHocHa inOnHa MoXxe
CTaTH KOPUCHUM ITOKa3HUKOM Y BHIIQ/IKaX, KOJIH Kaiopy-
BaHHs MaciTaly 300pakeHb € yTpyTHeHUM ab0 HEMOX-
JMBUM. BUKOpHCTaHHS BIJIHOCHOTO ITOKa3HUKA IO3BOJIHUTH
3pOOUTH CIIBCTAaBHUMH PE3YyJIBTaTH J0CIiIKEHb, IIPOBE-
JICHMX Ha PI3HHUX THIaxX 300paXeHb Ta Pi3HOMY MaTepi-
ani. OCKUIBKY Hapa3i HeMa€e CTaH/IapTH30BaHOi METOTUKH
BU3HA4YEHHS MIMOMHU O0pO3eH, y JaHiit poOOoTi MU MpoTIo-
HYEMO HOBHI CIIOCIO BU3HAYCHHS IIHOWHH I1i€] OOPO3HU.
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MeToro gocnigxeHHSA Oyio po3poOUTH METOAUKY
BU3HAYEHHS BITHOCHOT NIMOMHM Oi14HOT OOPO3HH BEIMKUX
HIBKYJIb TOJIOBHOTO MO3KY JIFOIIMHHU Ta 3’sICyBaTH 0COOIIH-
BOCTI MOop(dorenesy 1iei OOPO3HHU y IIOAOBOMY IEPioii
NpEeHaTalIbHOTO OHTOTCHE3Y.

MaTtepian Ta meToamn. V skocTi Marepiany gocii-
JokeHHs Oy BukopucTani MPT ToJ0BHOTO MO3KY TIIONIB

JIFOIMHK, oTpuMaHi 3 6asu «Fetal Brain MRI from Stanford
Lucile Packard Childrenss Hospital» [19, 20]. duis gocsi-
JoKeHHs1 Oynu BifiOpani Tomorpamu 20 ruiofiiB Ha TepMiHax
recraii Bix 20 1o 39 TrkHiB. MPT Oyna npoBenieHa y pesku-
Mi T2. HocmimkyBamrcs ToMorpadidai 3pizu y GpOHTATBHIN
TUTOIIMHI, JJIsI TOCHIIPKSHHS OyJv BiiOpaHi 3pi3u i3 rapHOrO
Bisyauti3ami€ro 3-ro Ta OIYHMX ILTYHOYKIB TOJIOBHOTO MO3KY
Ta YiTKOIO Bizyaurisariiero 6iuHoi 6opo3uu (puc. 1, puc. 2).

Puc. 1. MPT ronoBHoro Mo3ky nnopa (36 TxHiB recrauii, pexxum T2), MopchoMeTpUyHa oLiHKa
6Gi4yHOi 6OPO3HM: S — KPUBA, Lo BiANOBIJAa€ 30BHILLHIN NOBEPXHi rONIOBHOro Mo3Ky, D — KpuBa,
Lo BiANOBigae noBepxHi Kopu ycepeauHi 6opo3Hu, M — npsima, Wo BianoBigae cepeguHHIN
caritanbHiv NAOWMHI; a — BU3HaYeHHS aGCONMIOTHOI MUGUHM GOPO3HMN — BUMipPHOBaAHHA BiacTaHi SD;
b — BU3Ha4eHHs BiAcTaHi Mi>Xk NOBepXHEI rofiloBHOro MO3Ky i CepeANnHHOI0 caritaribHO MIoWuHoK SM.

Puc. 2. MPT ronoBHoro mo3ky nnogis noguHu: a — 20 TUXKHIB recTauii, b — 30 TUXHIB recTauii,
C — 39 TUXHIB recTauii.

s mopdomeTpii Gyna BUKoprcTaHa mporpama Image
Tool. 3a mormomororo i€l mporpamu Oyiia BU3HAYCHA TIIH-
O6mHa 0i9HOT OOPO3HU BEIHUKHX ITiBKYJh TOJIOBHOTO MO3KY.
s MmopdomeTpii Oyi BUKOpUCTaHI HACTYIHI aHATOMIYHI
Opi€HTHpHU Ta HOTOMDXHI mo3HadeHHs. [1[00 BU3HAYNTH
MTOBEPXHEBY TOUKY, i3 IKOT Ma€ BUMipIOBaTHUCH TTHOMHA 00-
po3HH, Oyla IpoBeIeHa TIaBHA KPHBA, IO BiIMOBITa€ 30B-
HIITHIN TOBEPXHi TOIOBHOTO MO3KY (S). st BU3HAUCHHS
TOYKH, IO BiAMOBiTae qHY O00po3HHU, Oyna mpoBeacHa
KpHBa, IO BiATIOBi1a€ MOBEPXHI KOPH BCEpeANHI OOPO3HU
(D). A6comoTHa rHOUHA GOPO3HHM BU3HAYANACE K JOB-
JKIUHA JTIHIHHOTO BifPi3KYy, IO MMOETHYE MK COOO0I0 KPUBI
SiD-gincrans SD (puc. 1, a). Takox y SIKOCTi OpiEHTHPY
Oyia TIpoBenieHa MpsiMa, 110 BiMOBITa€ CepeqrHHIHN cari-
TanpHil mronmHi (M). 3a T0TOMOTO00 IEOTO OPIEHTHPY
BH3HAUYaIach aOCOIIOTHA BiJICTAHb MiXK IOBEPXHEIO MO3KY
Ta CEPEIMHHOIO CaTiTaIbHOIO IOMMHOIO (BigcTans SM)
(puc. 1, b). Jlns BusHAUCHHS BiIHOCHOI ITMOWHK GidHOT
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60po3HK po3paxoByBaock BigHomeHHs (SD/SM)%100%.
Yci moka3HUKY BH3HAYAINCH CIIpaBa i 3I1iBa, MiCIs YOT0
PO3paxoByBaJOCh CEPEAHE 3HAYCHHS /IS 000X TiBKYIIb.

JocmimKeH s TPOBOIMIIOCS BIAIOBIAHO 1O OCHOBHUX
monoxeHb KorseHtii €Bpomneiickkoro Coro3y mpo mpasa
mronuau Ta 6iomenunuay (1997), a Takox [embcinChKOT
JeKITaparii mpo eTUYHi MPUHITUITA MEIMYHIX JOCTiKEHb
i3 3amyuenusm mmozeit (1964-2008), Hupextnsu €C Ne 609
(1986), Hakazis MO3 Vkpainu Ne 690 Big 23.09.2009,
Ne 944 Bin 14.12.2009, Ne 616 Bix 03.08.2012.

PoboTa BUKOHYEThCS B paMKaX iHIIIaTHBHOI HAYKOBO-
JIocIiHOT pobOoTH Kadenpu TicTONOTii, MATOIOTI{ Ta eMO-
piomorii ByKoBHHCEKOTO Iep:KaBHOTO MEAWIHOTO yHiBEp-
cutery «CTpyKTYpHO-(QYHKIIIOHATHHI OCOOTHBOCTI TKa-
HUH 1 OpTaHiB B OHTOTCHE31, 3aKOHOMIPHOCTI BapiaHTHOI,
KOHCTHUTYIIHO{, CTaTeBO-BIKOBOI Ta MOPIBHAIHHOI MOP-
(omorii moguHM». [lepkaBHUN peecTpalliiHui HOMEp:
0121U110121. Tepminn BukoHanus: 01.2021-12.2025.
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PesynbraTn gocnigkeHb

VY Hamiii po6ori Oyna gocnimkeHa Budbipka MPT
TOJIOBHOT'O MO3KY IUIOJIIB JIFOJJMHM Ha TePMiHAX recraitii
Bix 20 mo 39 twxkwiB. [Ipu gocmimkeHHl ToMorpam OiuHa
0opo3Ha 4iTKO BUsBisIachk Ha 20 TKHI TecTamii, K
1 MO3I0BKHS II[IJIMHA BEJIUKOro Mo3ky (puc. 2, a). Ha
LbOMY TEPMiHI recramii BeJuKi NiBKYyJI 1€ HE MaJu
MajiiX MOBEPXHEBHUX 3BUBHH Ta 00PO3€H, IpOTe 100pe
BI3yaJli3yBaJIMCS [TO3I0BXKHS LIIINHA, sIKa PO3IISE IPaBy
Ta JIiBY MiBKYJ, Ta 61uHa OOpO3Ha, 110 HA PHC. 2 PO3ILISE
TIM’siHI Ta CKPOHEBI 4acTKH. Takox BiJj3HAYAETHCS rapHa
Bi3yauizailisi 3-T0 Ta OIYHHUX [ITYHOUKIB TOJIOBHOTO MO3KY.

Jlo 30-ro TxkHs recrailii Ha MOBEPXHi TiM IHUX 4aCTOK
3 SIBJISIFOTHCSI MEHII TTMO0KI OOPO3HHU, L0 PO3AUISIIOTH
3BMBWHH; MOBEPXHSI CKDOHEBHUX YaCTOK € OLIBII IIIaKOIO,
[pOTe MOXHA NOMITHTH (OpMyBaHHsS OOpO3eH 1y 1ii
JUISHII BETUKUX MiBKyJb (puc. 2, b). Sxuo uHa 20-my
THOKHI recranii hopma 1Ha 61uHoi 6opo3Hu € U-noxioHoro,
To Ha 30-My TH)KHI MOXXHA YiTKO TIOMITHTH OCTDPIBIIEBY
YacTKy, 10 GOopMy€eThCsL.

Jo 39-ro TrKHs recraiii MOBEPXHs TiM’THUX Ta CKPO-
HEBHX YaCTOK PO3IISIETHCS OLIBLI TOMITHUMHU OOPO3HAMHU
Ha 3BUBUHH, & B INIMOMHI O14HOT OOPO3HYU BHU3HAYAETHCS 11IE
OiJIBIII TIOMITHA OCTpiBIEBa YacTKa (puc. 2, ¢).

BignocHa ruOuHa GiuHOT 60po3HH (CepeIHe 3HAYEHHST
JUTSL ZIBOX TiBKYJIb) BapiroBaia Bij 16,45% mo 39,24% (Q1,
Me, Q3 =27,79%, 29,80%, 33,33%). 3HaueHHS [[OTO 110~
Ka3HUKa MPaBoi Ta JIBOT MIBKY/Ib CTATUCTHYHO 3HAUYIIE
HE BIAPI3HAIMCH. BIAHOCHA IMuOWHA O19HOT OOPO3HU
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BigrocHa rmmOnHa 0i4HOT
6opozun, %

15
20 25

mpaBopy4 BapiroBaia Bix 18,42% no 40,00% (Q1, Me,
Q3 =27,12%, 29,31%, 33,21%), BimHoCcHa rubHHA Oid-
HOT 60pO3HU JiBOpYY BapiroBana Bin 14,63% mo 40,01%
(Q1, Me, Q3 =26,72%, 29,77%, 33,98%). MixmiBKy/IbHA
PpI3HHIS IBOTO TTOKa3HMKa BapiroBana Bix 0,1 mo 7,05%.
BincyTHicTh BUpa)keHOT acuMeTpii MOJKe CBIJUATH PO
CHUHXPOHHICTb TPOIECiB (OpMyBaHHS OOPO3EH Y MexXax
JIOCITIJPKEHOTO Jlialta3oHy TePMiHiB TecTarii.

Ha puc. 3 mpoimocTpoBaHa JUHAMIKa 3MiH BITHOCHOT
mmbunu OiuHoi 60po3un npotsirom 20-39 THKHIB recra-
uii. SIk BuHO 3 1poro rpadika, Oiuna 60po3Ha Maja Haii-
MEHINy NIMOMHY Ha HAHMEHIIOMY JIOCIIPKEHOMY HaMHU
tepMini recranii — 20 TwxkHIB. [Iporsrom 20-25 TmxHiB
criocTepiraiocst CTpiMKe 3pOCTaHHsI I[bOTO ITOKAa3HHKa,
TTICIISt 9OTO BiJJ3HAYAETHCS TIEP10JT BIAHOCHOT cTaOLIBHOCTI
(25-35 TIkHi). [IpoTarom HpoOro nepioxy MoXKHa CrocTepi-
raTy BiIMiHHOCTI BiTHOCHOI IITHOMHM O19HOT O0OPO3HH, IO
MO)KHa ITOSICHUTH 1H/IMBIAyaJIbHOIO aHATOMIYHOIO MiHJTHBI-
CTIO TOJIOBHOTO MO3KY IDIOJIB, SIKi YBIHIIUTA IO TOCITiKe-
HOI BUOIpKH (AKOU JOCTiDKyBanacs cepisi ToMorpam oj-
HOTO ¥ TOT0 )k MO3KY Ha pi3HHX TepMiHax recrarii, MoxHa
Oyro 6 ouikyBaTH OLIBLI OJHOPITHUX pe3yinbrariB). OTxke,
IHMBIiTya ThbHa aHATOMIYHA MiHJIHBICTh TOJIOBHOTO MO3KY
Mae€ MicIe BXKe y MJI0A0BOMY Iepioai oHToreHesy. [Ipu
EOMY Y TICPiO/Ii BiTHOCHOT CTa01TFHOCTI MOYKHA TIOMITHUTH
HEBEJIMKE 3HIDKCHHS TOCIIPKEHOTO TIOKa3HUKa Y TEPMiHi
29-33 TxHI recTaii, 10 MOXHA TOSICHUTH 3pOCTaHHIM
OCTpIBLIEBOT YACTKH TOJIOBHOTO MO3KY, III0 IPU3BOANTH JI0
3MEHIIECHHS BIJHOCHOT MMOMHY G19HOT OOpO3HH.

30 35 40

Tepmin recrariii, THXHIB

Puc. 3. AnHamika BigHOCHOI rMM6MHMU 6iYHOT 6OPO3HM BENMUKUX NiBKYIb rONIOBHOrO MO3KY nroAis
NoAVHU Ha 20-39 TXKHAX recrauii

TTounnaroun 3 35-ro TvxHA recramii, BiJ3HA4Ya€THCS
Jesike 30UTBIICHHS TIIMOWHN 019HO1 OOpO3HH, 0 MOKHA
MTOSICHATH 301IBIICHHSIM 3arallbHUX PO3MIpiB TOIIOBHOTO
MO3KY Ta iIHTEHCUBHUM (JOPMYBAHHSM 3BHBHH.

O6roBopeHHA

biuna 60po3Ha BEIMKHUX MiBKYJIb TOJIOBHOTO MO3KY,
JOCJTIIKCHA Y TaHii poOOTi, € OIHI€I0 3 HAWOLIBII CcTa-
OiIbHUX Ta J00pE BI3yalli30BaHUX CTPYKTYP Y IIIOIOBOMY
nepiozii MpeHaTaIbHOrO OHTOTeHEe3Y: Bike Ha 20-My THIKHI
recraifii BoHa 4iTko Bu3Ha4yajgachk Ha MPT, Toai sk iHmIi
0OpO3HH Ta 3BUBHHU Ha MOBEPXHI TIM’STHUX Ta CKPOHEBUX

4acTOK I1e He Oysu copmoBaHi. Le y3romkyeTbcst 3 more-
PEIHIMH TOCII/DKSHHAMH, SKi BKa3yIOTh Ha PAHHIO MOSIBY
1i€i OOPO3HH B MPOLIECI PO3BUTKY TOJOBHOIO MO3Ky [11,
12]. Binpmicts po0iT, mo cTocyBanucs MOpHOMETPHIHOT
OLIIHKH i€l O0pO3HH, OyIIM MPOBENEHI 3a pe3ylbTaTaMu
yabrpaconorpadii [11, 13, 21, 22], toxi sk MPT anst Bi3y-
ari3aLii roJI0BHOro MO3KY BUKOPHCTOBYBanack pijre [23].
VY mawiii poboti BuKopucToByBanuch MPT, o mo3Boimio
Kpare i1eHTH(}IKyBaTH CTPYKTYPH, IO JOCITIKYIOTHCS.
Js MoppoMeTpHYHOT XapaKTepUCTHKHU 0i9HOT 00-
PO3HH PI3HUMH aBTOPaMH BUKOPHCTOBYBAJINCH Pi3HI IMO-
ka3auku. Ha MPT Busnauanach abcoirroTHa rnOuHa el
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OOpO3HN y MO€HAHHI 13 PSIIOM ITapaMeTpiB, [0 XapaKTe-
pH3YIOTH OCTpiBLEeBY YacTKy [23]. [Ipu mocmigkeHHi yiib-
TpacoHOTpaM IiepeBara HajiaBajgacs KyTOBUM MOKa3HUKaM
uiei 6opo3nu. Tak, B 0JHOMY BapiaHTi BU3HAYaBCS KyT
CunnbBieBoi 00pO3HH, KU BUMIPIOBAIN MiXK TOPU30H-
TaTHHOIO 0A30BOKO JIHIEIO 1 JTIHIEI0, MMPOBEACHOIO B3IOBK
BEPXHBOI CTOPOHU Bi/AMOBIIHOT 614HOT OOPO3HH TOJIOBHOTO
Mo3Ky [13, 21]. B iHmomy BapiaHTi BUMIpIOBaId KyT MiX
CEpPEIHBOO JIIHIEI0 MO3KY Ta JIIHIE0, POBEICHOIO B3IOBK
utaro OiuHOi 60po3HU. KpiM IIMX MMOKAa3HUKIB, BU3HAYABCS
HaIliB’ IKICHUH iHJEKC 3pinocTi 6i4HOi 60po3Hu [24].
3anporioHoBaHa y 1aHiii poOOTi METOIMKa BU3HAYECHHS
BiTHOCHOI MTMOMHM OOPO3HNU € TEPCTIEKTUBHOIO ISl BU-
KOPHCTaHHS B aHaTOMIYHHX Ta HEHPOMOPQOIOTIYHUX J10-
CJII/DKEHHSIX. Y TOPIBHSAHHI 13 3a3HaYCHNMH CIIOcO0aMHu
MopdomeTpii 1T METOAMKA € MPOCTIIIOO Ta J03BOJISE
YHUKHYTH 1po0IieM, NMoB’sI3aHUX 13 BapiaTUBHICTIO a0-
COJIIOTHUX PO3MipiB FOJIOBHOTO MO3KY Y Pi3HHUX IHIHBI-
JIyyMiB, a TakoXk 3a0e31euye MOXIINBICTh MOPIBHIHHS
Ppe3yNbTaTiB JIOCIIIKeHb, TPOBEJICHUX Ha PI3HUX THIIAX
300pakeHb Ta Marepialii. 3aporoHoBaHa HAMHU METO/IUKA
JI03BOJIMJIA OL[IHUTH JMHaMiKy Mopdorenesy OiqHoi 60-
po3uu Ha 20-39 TIKHAX TecTallii Ta BU3SHAYUTH OCHOBHI
MIepio/n, IO BiAPI3HAIOTHCS JTUHAMIKOIO 3MIiH JOCIIIKe-
HOTO mapaMeTpy. [lepcrekTuBy mojabmnX 1OCIiKEHb
TIOJISITAIOTh Y TIPOBEICHHI MOphoMeTpii Ha OiTbIIMX BUOIp-

NMiTepatypa:

Kax Ta y MO€JHAHHI BU3HAYCHHS BiTHOCHOT NTHOMHHU O19HOT
60pPO3HM TOJIOBHOTO MO3KY 13 IHITIMHU MOP(POMETPUIHIMHI
napaMeTpaMu, 10 XapaKTepU3yTh (OPMYBaHHS Ta 3pi-
JICTh CTPYKTYP TOJIOBHOTO MO3KY JIFOIUHU.

BucHoBku

1. Biuna 00po3HAa BEJIMKUX MIBKYJIb TOJIOBHOTO MO3KY
€ CTabiIBHOI0 CTPYKTYPOIO, SIKA YiTKO Bi3yalli3yeThCs Ha
MarHiTHO-pE30HAHCHUX TOMOrpamax rnounHarouu 3 20-ro
THOKHS recrauii.

2. Jlunamika BiIHOCHOI INIMOMHU O1YHOT OOPO3HH Y II0-
JIOBOMY TepioJii XapaKTepHU3YEThCSI CTPIMKUM 3POCTaHHSM
y 20-25 TiwxHIB, BITHOCHOIO cTabLTBHICTIO ¥ 25-35 TIKHIB
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mMOuHM 614HOT OOPO3HN MOXKe OyTH BUKOPHCTaHA JUTs 10~
JaJIbLINX JOCIIKSHb MOP(OreHe3y CTPYKTYp TOJIOBHOTO
MO3KY y IpEHaTaIbHOMY MEepPioJi.

1. Rolo LC, Araujo Janior E, Nardozza LM, de Oliveira PS, Ajzen SA, Moron AF. Development of fetal brain sulci and gyri:
assessment through two and three-dimensional ultrasound and magnetic resonance imaging. Arch Gynecol Obstet. 2011;283(2):149-58.

DOI: http://doi.org/10.1007/s00404-010-1691-y PMID: 20878170.

2. Lerman-Sagie T, Pogledic I, Leibovitz Z, Malinger G. A practical approach to prenatal diagnosis of malformations of cortical
development. Eur J Paediatr Neurol. 2021;34:50-61. DOI: http://doi.org/10.1016/j.ejpn.2021.08.001 PMID: 34390998.

3. Lerman-Sagie T, Leibovitz Z. Malformations of Cortical Development: From Postnatal to Fetal Imaging. Can J Neurol Sci.
2016;43(5):611-8. DOI: http://doi.org/10.1017/cjn.2016.271 PMID: 27670206.

4. Papaioannou G, Garel C. The fetal brain: migration and gyration anomalies — pre- and postnatal correlations. Pediatr Radiol.
2023;53(4):589-601. DOI: http://doi.org/10.1007/s00247-022-05458-9 PMID: 35913508.

5. Wolpe N, Dall’Asta A, Di Pasquo E, Frusca T, Ghi T. First-trimester fetal neurosonography: technique and diagnostic potential.
Ultrasound Obstet Gynecol. 2021;57(2):204-14. DOI: http://doi.org/10.1002/uog.23149 PMID: 33049801.

6. Sibbald CA, Nicholas JL, Chapnick M, Ross N, Gandor PL, Waters WF, et al. Fetal brain ultrasound measures and maternal
nutrition: A feasibility study in Ecuador. Am J Hum Biol. 2021;33(2): €23467. DOI: http://doi.org/10.1002/ajhb.23467 PMID: 33249679.

7. Girardi G. MRI-based methods to detect placental and fetal brain abnormalities in utero. J Reprod Immunol. 2016;114:86-91.

DOI: http://doi.org/10.1016/j.jri.2015.05.008 PMID: 26187242.

8. Ciceri T, Casartelli L, Montano F, et al. Fetal brain MRI atlases and datasets: A review. Neuroimage. 2024;292:120603. DOI: http://

doi.org/10.1016/j.neurcimage.2024.120603 PMID: 38588833.

9. Guner YE, Salman N, Gungor Y, Morali Guler T, Comert A. The microanatomy of the Sylvian fissure. Childs Nerv Syst.
2023;39(1):67-72. DOI: http://doi.org/10.1007/s00381-022-05682-6 PMID: 36161522.
10. Balak N. The Sylvian fissure, cistern and arachnoid membrane. Br J Neurosurg. 2014;28(1):98-106. DOI: http://doi.org/10.31

09/02688697.2013.815324 PMID: 23869573.

11. Rodriguez-Sibaja MJ, Villar J, Ohuma EO, Napolitano R, Heyl S, Carvalho M, et al. Fetal cerebellar growth and Sylvian fissure
maturation: international standards from Fetal Growth Longitudinal Study of INTERGROWTH-21st Project. Ultrasound Obstet Gynecol.
2021;57(4):614-23. DOI: http://doi.org/10.1002/uog.22017 PMID: 32196791.

12. Mallela AN, Deng H, Brishin AK, Bush A, Goldschmidt E. Sylvian fissure development is linked to differential genetic expression in
the pre-folded brain. Sci Rep. 2020;10(1):14489. DOI: http://doi.org/10.1038/s41598-020-71535-4 PMID: 32879369; PMCID: PMC7468287.

13. Pooh RK, Machida M, Nakamura T, Uenishi K, Chiyo H, Itoh K, et al. Increased Sylvian fissure angle as early sonographic
sign of malformation of cortical development. Ultrasound Obstet Gynecol. 2019;54(2):199-206. DOI: http://doi.org/10.1002/uog.20171

PMID: 30381845; PMCID: PMC67720809.

14. Zhang M, Wen H, Liang M, QinY, Zeng Q, Luo D, et al. Diagnostic Value of Sylvian Fissure Hyperechogenicity in Fetal SAH.
AJINR Am J Neuroradiol. 2022;43(4):627-32. DOI: http://doi.org/10.3174/ajnr.A7449 PMID: 35272984; PMCID: PMC8993207.

15. Yao JK, Voorhies WI, Miller JA, Bunge SA, Weiner KS. Sulcal depth in prefrontal cortex: a novel predictor of working memory
performance. Cereb Cortex. 2023;33(5):1799-813. DOI: http://doi.org/10.1093/cercor/bhac173 PMID: 35589102; PMCID: PMC9977365

16. Shin SJ, Kim A, Han KM, Tae WS, Ham BJ. Reduced Sulcal Depth in Central Sulcus of Major Depressive Disorder. Exp
Neurobiol. 2022;31(5):353-60. DOI: http://doi.org/10.5607/en22031 PMID: 36351845; PMCID: PMC9659494.

17. Mateos MJ, Gastelum-Strozzi A, Barrios FA, Bribiesca E, Alcauter S, Marquez-Flores JA. A novel voxel-based method to
estimate cortical sulci width and its application to compare patients with Alzheimer’s disease to controls. Neuroimage. 2020;207:116343.
DOI: http://doi.org/10.1016/j.neuroimage.2019.116343 PMID: 31734431.

110



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

18. Faucher C, Borne L, Behler A, Paton B, Giorgio J, Fripp J, et al. A central role of sulcal width in the associations of sleep
duration and depression with cognition in mid to late life. Sleep Adv. 2024;5(1): zpae058. DOI: http://doi.org/10.1093/sleepadvances/
zpae058 PMID: 39221446; PMCID: PMC11362672.

19. Shen L, Zheng J, Shpanskaya K, McKenna ES, Atluri M, Guimaraes CV, et al. Fetal Brain MRI from Stanford Lucile Packard
Children’s Hospital. Stanford Digital Repository; 2021. Available from: https://purl.stanford.edu/sf714wg0636

20. ShenL, Zheng J, Lee EH, Shpanskaya K, McKenna ES, Atluri MG, et al. Attention-guided deep learning for gestational age prediction
using fetal brain MRI. Sci Rep. 2022;12(1):1408. DOI: http://doi.org/10.1038/s41598-022-05468-5 PMID: 35082346; PMCID: PMC8791965.

21. Poon LC, Sahota DS, Chaemsaithong P, Nakamura T, Machida M, Naruse K, et al. Transvaginal three-dimensional ultrasound
assessment of Sylvian fissures at 18-30 weeks’ gestation. Ultrasound Obstet Gynecol. 2019;54(2):190-8. DOI: http://doi.org/10.1002/
u0g.20172 PMID: 30381851.

22. Zeng Q, Wen H, Liao Y, Luo D, Qin Y, Liang M, et al. A New Parameter to Evaluate Fetal Sylvian Fissure by Transabdominal
2-D Ultrasound. Ultrasound Med Biol. 2023;49(9):2054-9. DOI: http://doi.org/10.1016/j.ultrasmedbio.2023.05.010 PMID: 37302873.

23. Peero EK, Kugelman N, Gindes L, Shariv A, Lev D, Tamarkin M, et al. Diagnosis of fetal cortical abnormalities by new reference
charts for assessment of sylvian fissure biometry. Prenat Diagn. 2023;43(8):1066-78. DOI: http://doi.org/10.1002/pd.6359 PMID: 37115172.

24. YiF, Zhang C, Zou Y, Li X, Li J, Deng L, et al. Three-Dimensional Crystal Vue Imaging technology assessment of Sylvian fissures
at 20-32+6 weeks’ normal gestation. Eur Radiol. 2023;33(4):2358-66. DOI: http://doi.org/10.1007/s00330-022-09253-w PMID: 36385228.

PECULIARITIES OF THE FORMATION OF THE LATERAL SULCUS OF THE CEREBRAL HEMISPHERE
OF THE BRAIN IN HUMAN FETUS: AMORPHOMETRIC STUDY OF MAGNETIC RESONANCE TOMOGRAMS

0. Tsyhykalo, 1. Marceniak!

Bukovinian State Medical University (Chernivtsi, Ukraine),
Yuriy Fedkovych Chernivtsi National University*
(Chernivtsi, Ukraine)

Summary.

The lateral sulcus of the cerebral hemispheres is one of the most stable and well-visualized structures during the fetal period of
prenatal ontogenesis, making it a recognizable and convenient object for morphometric studies aimed at assessing the dynamics of
human brain development.

The purpose of the study was to develop a method for determining the relative depth of the lateral sulcus of the human cerebral
hemispheres and to identify the characteristics of its morphogenesis during the fetal period of prenatal ontogenesis.

Material and methods. This study was conducted using magnetic resonance imaging scans of human fetal brains (n=20) at gestational
ages of 20-39 weeks. Morphometric analysis was performed using the Image Tool software. The relative depth of the lateral sulcus was
determined using an original methodology.

Results. The relative depth of the lateral sulcus ranged from 16.45% to 39.24%, with no statistically significant interhemispheric
differences. The dynamics of this parameter included three periods: rapid increase (20-25 weeks), relative stability (25-35 weeks) with
a slight decrease at 29-33 weeks, which correlates with the growth of the insular lobe, and a subsequent increase after 35 weeks.

Conclusions. 1. The lateral sulcus of the cerebral hemispheres is a stable structure that is clearly visualized on magnetic resonance
tomograms starting from the 20th week of gestation. 2. The dynamics of the relative depth of the lateral sulcus in the fetal period is
characterized by rapid growth at 20-25 weeks, relative stability at 25-35 weeks and further increase after 35 weeks. 3. The absence of
statistically significant interhemispheric differences indicates the synchrony of the processes of morphogenesis of the lateral sulcus in
the right and left hemispheres. 4. Using the relative depth of the lateral sulcus is an appropriate approach to assess its development, as
it eliminates the influence of the variability of the absolute dimensions of the cerebrum and simplifies the comparison of results across
different studies. 5. The proposed method for determining the relative depth of the lateral sulcus can be used for further studies of the
morphogenesis of brain structures in the prenatal period.

Keywords: Human; Fetus; Brain; Cerebral Hemispheres; Lateral Sulcus; Development; MRI, Morphometry.
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Summary.

Although the development of osteoarthritis (OA) does not affect life expectancy, it is one of the leading causes of premature
disability after ischemic heart disease and the most common indication for joint arthroplasty. However, the influence of the state
of local immunity on the course and outcome of OA remains unknown.

The aim was to study the systemic and local (in synovial fluid) Immunoglobulin status in patients with osteoarthritis as
a function of patient age.

Materials and methods. 96 patients with osteoarthritis who underwent inpatient treatment at the clinic of the National
Centre for Rehabilitation and Prosthetics of Persons with Disabilities under the National Agency for Social Protection under
the President of the Republic of Uzbekistan were examined.

Results and conclusions. The level of total immunoglobulins A, M, G in the synovial fluid of OA patients was higher compared
to the control group. The level of IgE in the synovial fluid of group 1 patients is 1.38 times higher than in the control group, while
in group 2 patients this difference is 2.21 times. And as we see the production of sIgA is more pronounced in OA patients of group
2, in which this index is significantly higher than the control group in 2.41 times (P<0.05), while in group 1 patients it is higher
only in 1.43 times. Thus, the results of our studies have shown that humoral immunoreactivity is more pronounced at the local level
especially in middle-aged patients with osteoarthritis, apparently causing a more protracted and recurrent course of the disease.

Conclusions. Thus, the results of our studies have shown that humoral immunoreactivity is more pronounced at the local level
especially in middle-aged patients with osteoarthritis, apparently causing a more protracted and recurrent course of the disease.

Keywords: Osteoarthritis; Synovial Fluid; Immune Parameters; Immunoglobulins.

Introduction

Osteoarthritis (OA) is the most common joint disease
with clinical symptoms, according to a systematic analysis
conducted by the Global Burden of Disease Study in 2021,
595 million people worldwide will suffer from OA in 2020,
corresponding to 7.6% of the population, with a 132.2%
increase in the incidence of osteoarthritis compared to 1990
data [1, 2]. Although OA does not affect life prognosis, it
is one of the leading causes of premature disability and
disability, second only to coronary heart disease, and the
most frequent indication for joint replacement. According
to expert forecasts, compared to 2020, by 2050, the num-
ber of knee joint OA cases will increase by 75%, hand — by
49%, hip joint—by 79% and OA of other localization — by
95% [3, 4, 5].

For many years, OA was considered as a degenerative
joint disease associated with the natural aging processes
of the human body. However, this opinion is currently
undergoing a serious revision, as the diagnosed
‘rejuvenation’ of the disease cannot but cause anxiety and
caution, and creates prerequisites for a more multifaceted
study of the OA problem [6, 7].

In recent years, researchers have started to pay attention
to the problem of disorders and regulation of immune
mechanisms observed in OA. There appeared information
about the activation of chondrocytes in cartilage tissue with
the release of proinflammatory cytokines, metalloproteinases
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[8, 9]. However, the results of studies on the characterization
of immune status in synovial fluid, which is one of the
main organ-specific components of the joint that determine
its functional state, are still few and rather contradictory.
However, it is especially the local, in particular humoral
immune status that determines the course and prognosis of
the inflammatory process in a joint [10, 11, 12].

The aim was to study the systemic and local
(in synovial fluid) immunoglobulin status in patients with
osteoarthritis depending on the age of the patients.

Materials and methods. We examined 96 OA
patients who underwent inpatient treatment in the clinic
of the National Centre for Rehabilitation and Prosthetics
of Persons with Disabilities at the National Agency for
Social Protection under the President of the Republic of
Uzbekistan in 2022-2023. All 96 examined patients were
divided into 2 study groups, according to the age criterion,
as the main purpose of the work was to identify the features
of OA course in young patients, and for comparison we took
middle-aged OA patients. Thus, the 1st group included 52
young-aged patients (from 18 to 44 years old), who made
54.2% of the total number of examined patients, the 2nd
group accordingly included 44 middle-aged patients (from
45 to 59 years old), whose number made 45.8% of the total
number of patients included in the study. The subject of the
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study was blood serum and synovial fluid of OA patients
of different ages. The levels of total immunoglobulins A,
M, G, E and secretory immunoglobulin A in blood serum
and synovial fluid were determined by solid-phase enzyme-
linked immunosorbent assay.

Results and conclusions. The analysis of the
obtained parameters showed that the level of total
immunoglobulins A, M, G in the blood serum of OA
patients did not have reliable differences from the
parameters of the control group and even tended to a slight
decrease.

It is noteworthy that the level of total immunoglobulins
A, M, G in synovial fluid of OA patients was higher
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compared to the control group. Moreover if the indices
of total immunoglobulins A, M, G in synovial fluid
of OA patients of young age had only an unreliable
tendency to increase in comparison with the indices of the
control group, In the group of middle-aged patients these
differences had a reliable character and the level of total
IgA was higher than the control indices in 1,36 times, the
level of total IgM —in 1,97 times, and the level of total
IgG —in 2,41 times.

Of greater interest was the comparative analysis of
immunoglobulin E (IgE) and secretory immunoglobulin
A (slgA) values in serum and in synovial fluid of OA
patients, as more locally acting immunoglobulins (Fig.1
and Fig.2).

11,8

10,5 10,3 108

IgE

mcontrol group mgeneral group2 ®youngage mEmiddleage

Fig. 1. Levels of slgA and IgE in the serum of OA patients depending on age.

It was revealed that in serum of patients both in the
total sample and in separate age groups IgE had no reliable
differences from the control group (Fig.1), but when
analyzing its level in synovial fluid reliable differences
were revealed (Fig.2), which is natural, as IgE is more
cytophilic than other immunoglobulins. IgE attaching
its Fc-fragment to receptors of mast cells, basophils and
eosinophils, and upon binding to antigens causes mast
cell degranulation and release of histamine granules and
other mediators. Mediators on the one hand attract to
the focus of degranulation and mobilize eosinophils and
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some other cells, and on the other hand change capillary
permeability and create conditions for the entry of
antibodies and effector cells into the tissues, thus leading
to the development of hypersensitivity of immediate type.
As we see, the level of IgE in the synovial fluid of group
1 patients is 1.38 times higher than in the control group,
while in group 2 patients this difference is 2.21 times
(Fig.2). This suggests that in middle-aged patients, the
development of inflammatory phenomena in the joint is
to a greater extent due to the mechanisms of immediate
hypersensitivity.
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8,7 ! 12
S - I
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Fig. 2. Level of slgA and IgE in synovial fluid of OA patients depending on age
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Secretory immunoglobulin A (slgA) acts as a local
specific immune defense and plays an important role
in local homeostasis. sIgA is active against a variety of
antigens and prevents their penetration through mucous
membranes into deeper tissues. Secretory immunoglobulin
A is produced by B-lymphocytes located near mucosal
cells, and then transported and released through specific
cellular mechanisms of epithelial cells into the intracavitary
secretion, so the study of local sIgA can assess the immune
defense of both local and systemic plan. And as we see

sIgA production is more expressed in OA patients of group
2, in which this index is reliably higher than in the control
group in 2,41 times (P<0,05), while in patients of group 1
it is higher only in 1,43 times.

Conclusions. Thus, the results of our studies have
shown that humoral immunoreactivity is more pronounced
at the local level especially in middle-aged patients with
osteoarthritis, apparently causing a more protracted and
recurrent course of the disease.
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CUCTEMHMUM 1 JOKAJBHUN IMYHOIVIOBYJIIHOBUM CTATYC Y XBOPUX 3 APTPO30-APTPUTAMU
E. 3. Xamoamos, Y. I1. Haoiesa?, @. III. Xampoes®, I M. Pacynog*, A. b. Xamoamos, C. C. [lasnamos', I.b.Xamoamos

1 - ByxapcbKuii 1ep:kaBHUIl MeAMYHUN iHCTUTYT iMeHi AGy Aui i0H Cino
2 —THCTHTYT iMyHOJIOTIT Ta TeHOMIKH JIFOTHHHI
3 —Pecny0OiikaHchKa TUTAYA MCUXOHEeBpoJioriuna jJikapus imeni Y. K. Kyp6anosa
4 — HauionaabHui ueHTp peadinitaunii inBamigiB Ta nporeyBaHHs

Pesrome.

Xo4a pO3BUTOK apTPO30-apTPUTIB HE BIUIMBAE HA )KUTTEBUIT IPOTHO3, ajle 1ie 3aXBOPIOBAHHS € OJHIEI0 3 OCHOBHHUX NPHYHH Mepe/-
YacHO{ BTpaTH MPaIe3JaTHOCTI Ta IHBAJIi THOCTI, IIOCTYNAIOUUCh Y [IbOMY BiTHOILICHHI JIUIIIE ilIeMiYHOT XBOPOOH ceplis, i HalvacTiluM
MOKa3aHHAM JUIs €HI0NPOTe3yBaHHs cyr100iB. [IpoTe 3amuiiaeTbess HEPO3KPUTUM BILIHB CTaHy MICLEBOTO IMYHITETY MPOTATOM Ta
Ppe3yJbTaT apTpO30-apTPHTIB.

MeTor0 Oy/0 BUBYCHHS CHCTEMHOTO Ta JOKaIbHOTO (Y CHHOBIaNbHIM pifuHi) cTaTycy iMyHOIIOOY/IiHIB y XBOPUX 3 apTpo30-
apTPUTaMH 3aJIIKHO BiJ BIKY XBOPHX.

Marepiaan Ta metoau. byno obctexeno 96 XBopux 3 apTpo30-apTPUTAMH, SIKI IPOXOAMIM CTalliOHAPHE JIIKYBaHHS B KITiHIL
HarionaneHoro neHTpy peadinitanii Ta mpoTe3yBaHHs 0Ci0 3 iHBaJiqHiCTIO pu HarlioHanbHOMY areHTCTBI COLIaTbHOTO 3aXUCTY TPH
I[Npe3unentosi Pecryomini Y30exkucran.

Pe3ysnbraTn Ta BUCHOBKH. PiBeHb cymapHux iMyHOr100yminiB A, M, G y cuHOBiaJbHiil piiHI XBOPUX Ha apTpO30-apTPUTH OyB
BUIIMM [OPiBHSHO 3 MOKa3HUKaMHU KOHTPOJIbHOI rpynu. PiBens IQE y cunoBianbHiil piguni xBopux 1 rpynu y 1,38 pasis nepesuiyBas
MOKa3HUKH KOHTPOJIBHOT TPYITH, y TOW Yac sIK Y XBOPHX 2 IPYIH Il pi3HUILT TopiBHIOBana y 2,21 pasu. Byo Big3HaueHo, 1110 MPOIYKIIis
SIgA GinbI BpaxkeHa y XBOPHX Ha apTPO30-apTPUTH 2 TPYIIH, Y SIKKX Lel MOKa3HHUK OyB TOCTOBIPHO BHUIIMM 33 MOKa3HUKH KOHTPOJIBHOT
rpymu—y 2,41 pasu (p<0,05), y Toii yac six y xBopux 1 rpynu Bir OyB BUIIMM TUIbKH y 1, 43 pasu. TakuM YMHOM, PE3yJIbTATH HAIIUX
JOCITIDKEHb MOKa3aJiy, 1110 TyMOpaibHa IMyHOPEaKTUBHICT OLIbII BUpaXKeHa Ha JIOKaJIbHOMY PiBHI OCOOJIHBO y XBOPUX Ha apTpo30-
apTPHUTH CEPEHBOTO BiKy, MaOyTh IIMM MOXKHA TTOSICHUTH 1 OUTBII 3aTSHKHUM Ta PEIUANBYIOUUIT XapaKTep mepediry 3aXBOpPIOBaHHSI.
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BucnoBknu. TakuM 4MHOM, pe3yiIbTaTH HAIIUX TOCIIHKEHb [TOKA3AJIH, [0 TyMOpalbHa IMyHOPEaKTHBHICTh OiTBII BUpakeHa Ha
JIOKJIFHOMY PiBHI 0COOJIBO y XBOPHX Ha apTPO30-apTPHUTH CEPEIHBOTO BiKy, MaOyTh i 3yMOBIIOIOUH OIJIBII 3aTSHKHHUMN 1 peIuIUBHIN

nepedir 3aXBOPIOBAHHSL.

Kuro4oBi cj10Ba: aprpozo-apTput; cuHOBiaNbHA PiMHA; IMyHOIOTIYHI MOKA3HUKM; iMyHOTIIOGYITiHA.
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POLARIZATION REPRODUCTION OF
STRUCTURAL ANISOTROPY MAPS OF
BRAIN PREPARATIONS FOR DIFFERENTIAL
DIAGNOSTICS OF HEMORRHAGES OF
TRAUMATIC AND NON-TRAUMATIC
GENESIS
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Bukovinian State Medical University?,
Yuriy Fedkovych Chernivtsi National University?
(Chernivtsi, Ukraine)

Summary

In recent years, modern non-destructive and non-invasive methods of optical diagnostics of biological tissue and fluid
preparations have become widely and effectively used in various branches of medicine. Among the wide range of optical methods,
one of the most effective has been distinguished — laser polarimetric diagnostics of the polycrystalline structure of biological
layers.

The purpose and tasks of the research. To experimentally test and determine a set of markers for differential diagnosis of
the cause of death due to the formation of hemorrhages of traumatic and non-traumatic genesis in the substance of the human
brain by using the Muller matrix mapping method with algorithmic reproduction of linear birefringence of native histological
brain sections.

Research materials and methods. As a research material, native histological sections of human brain taken from the parietal
region of head from the deceased, whose cause of death was traumatic hemorrhage — group 11 (total number n=100), ischemic
cerebral infarction—group 111 (n=100), non-traumatic hemorrhage —group 1V (n=100), acute coronary insugficiency —group | —
control (n=40), were used. The extracted samples of human brain matter were frozen at a temperature of —70 °C and histological
sections were then made using a freezing microtome. Further, the obtained samples were studied using a Stokes polarimeter
using the method of azimuthal-invariant experimental measurement of coordinate distributions of the magnitude of the elements
of the Muller matrix of native histological sections of the brain from deceased.

Research results. In the process of increasing degeneration and necrosis, the level of macrostructural linear birefringence
decreases, as well as the transformation of the topographic hierarchy of the polycrystalline architectonics of the brain. As a result, the
corresponding random values and their fluctuations in the coordinate distributions of linear birefringence of the structural elements
of the polycrystalline architectonics of the experimental brain samples decrease. The topographic structure of algorithmically
reproduced maps becomes less homogeneous, small-scale and statistical due to degeneration and necrosis of neural networks. Based
on this, prognostic scenarios of changes in the set of digital statistical, correlation, fractal and wavelet markers that determine the
pathological transformation of linear birefringence of neural networks of native histological brain sections were substantiated.

Conclusions. The diagnostic power of the method of azimuthal-invariant Muller matrix microscopy of native histological
sections of the brain of deceased persons due to hemorrhages of traumatic and non-traumatic hegemony has been established
at an excellent level (up to 97.5%).

Key words: Traumatic Brain Injury; Forensic Medicine; Time of Hemorrhage Formation; Laser Polarimetry, Birefringence;
Histological Sections.

Introduction dynamics of pathological and necrotic changes in tissues

In recent years, modern non-destructive and non-
invasive methods of optical diagnostics of biological tissues
and fluid preparations have been widely and effectively
used in various branches of medicine [1,2]. Among a wide
range of optical methods, one of the most effective is laser
polarimetric diagnostics of the polycrystalline structure
of biological layers [3,4]. In particular, the possibility of
laser polarimetric high-precision and express differential
diagnostics of pathological and necrotic conditions has been
demonstrated [4-6]. The methodological generalization and
development of laser polarimetry have become the methods
and systems of multiparametric Muller matrix polarimetry,
which provide comprehensive and complete information
about the optically anisotropic component of biological
tissues and fluid preparations [2-11].

The most effective at present are applications of such
methods in complex tasks of forensic medicine, which are
related to determination of the cause and prescription of death,
traumatic injuries, etc. [8-11]. It should be noted that the entire
arsenal of methods and systems of Muller matrix polarimetry
is mainly aimed at determining the criteria and practical
application of such markers in differential diagnostics and
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and fluids of human organs over short periods of time. At the
same time, practically unresearched and currently relevant
are issues related to establishing criteria for diagnosing the
genesis of hemorrhages in the substance of the human brain.

The aim and tasks of the research: Experimental
testing and determination of a set of markers for the differ-
ential diagnosis of the cause of death due to the formation
of hemorrhages of traumatic and non-traumatic genesis in
the substance of the human brain by means of the Muller
matrix mapping method with algorithmic reproduction of
linear birefringence of native histological brain sections.

Materials and methods. As research material were
used native histological sections of human brain matter
from the parietal region of the deceased whose cause of
death was traumatic hemorrhage —group |1 (total number
n=100), ischemic cerebral infarction — group I11 (n=100),
non-traumatic hemorrhage — group IV (n=100), acute
coronary insufficiency — group | — control (n=40). The
samples of human brain material, taken during forensic
autopsies in the State Medical Establishment «Chernivtsi



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Regional Bureau of Forensic Medical Examination», were
frozen at—70 °C and then histological sections were made
using a freezing microtome.

In the laboratory of the Institute of Physical, Technical
and Computer Sciences named after Yuriy Fedkovych,
studies of the obtained samples were carried out with the
Stokes polarimeter using the method of azimuthal-invariant
experimental measurement of coordinate distributions of
the size of the elements of the Muller matrix of native
histological sections of the brains of deceased persons,
which consists of the following set of actions.

1. The brain sample is placed on the mechanical
stage of the laser Muller matrix polarimeter (the detailed
design and description of the parameters of its optical and
optoelectronic elements are given in numerous publications
[3-11] and are not given by us).

2. Using a multi-channel polarization filter, four
polarization states of the parallel beam of a He-Ne laser
with a wavelength of 0.6328 pum irradiating the brain
sample are sequentially formed:

e 1st channel —linearly polarized with azimuth 0°;

e 2nd channel —linearly polarized with azimuth 90°;

Stf°;90°:45°:® —

0.9n0. 0.
o Stg ;909,450
0.900.4c0.
Stg ;90,455 —
0.9n0. 0.
Stg ;90Y;45%;@ —
7. Coordinate distributions of the magnitude of partial
matrix elements, calculated within the set of all pixels
of the photosensitive area of a digital camera, form

R0%:90%:45%®

0

R0%:90%45%®

45

02;90%;459;
R ®

®

e 3rd channel —linearly polarized with azimuth 45°;

e 4th channel —right (&) circularly polarized.

3. Amicrolens (magnification x4) projects an image of
the brain sample onto the plane of the photosensitive area
of the digital camera, which consists of 1120x960 pixels.

4. A multichannel polarizer-analyzer with six filters is
placed in front of the digital camera:

1st filter — linearly polarized with azimuth 0°;

2nd filter — linearly polarized with azimuth 90°;

3rd filter — linearly polarized with azimuth 45°;

4th filter — linearly polarized with azimuth 135¢;

5th filter —right (&) circularly polarized,;

6th filter — left (@) circularly polarized.
. The microscopic image of the brain sample passed
through each partial polarization filter is discretized by
a set of coordinately distributed pixels of the digital camera
and enters the interface of the computing device as a two-
dimensional digital array.

6. On this basis, for each channel of polarization (0°%
90°% 45° ) irradiation with a parallel laser beam, the four
parameters (St. ) of the Stokes vector St are calculated

i=1;2;3;4
according to the known relations [2-10]:

o1l e e o o o

02;90%;45%® 0%;90%45%®
R, + Ry,

0%90%;45%®
— Ry

0%90%45%®
— Ry35

0.900.40.

_ R% ;90%45%®
Muller matrix images (MMI) of optically anisotropic
polycrystalline architectonics of brain samples of deceased

persons with different genesis of hemorrhage:

()

Myp = 0.5(5t3 — 5t3°);my3 = 5t§5 — May

Moy = 5t£®

M3y = 5t§®

— Myy; Mgy = 0.5(St2 + 5t3°);

mg, = 0.5(Std — St3°); mys

— 45 .
- St3 _m31,

— Mgy myy = 0.5(5t3 + St2°);

My, = 0.5(5t9 — 5t3°);mys = Stgs — My

Mgy = St?

8. The set of Muller matrix meanings (MMM) is the
basis for algorithmic reproduction of linear birefringence
(LB) maps of neural networks of the brain:

LB = 0,5arcsin ((m24 - m42)/(m34 _ m43))' 3)

The obtained distributions of random values of the
quantity LB are algorithmically processed within the
following analytical approaches:

Statistical approach in the MATLAB software product
calculates central statistical moments of the 1st—4th orders:

- m41.

T mxn men
0 = \/mxnzmxn@BZ)J,
Q3 = ; (4
Qi =

2

where Qi:1;2;3;4 —average Q
Q._, and kurtosis Q_,
digital camera.

v dispersion Q,_,, asymmetry
; m X n —number of pixels of the

The autocorrelation approach provides a description
of the correlation homogeneity of coordinate distributions
of LB random variables. The main analytical tool of the
method is the calculation of two-dimensional and one-
dimensional autocorrelation functions (ACF) of LB
coordinate distributions in the MATLAB software product.

Each eigenvalue of the ACF characterizes the degree
of similarity of the distributions of random values of the
quantity LB. Quantitatively, this similarity is characterized
by the kurtosis K, (the degree of «sharpness» of the ACF
peak) and the correlation square SK, which is determined
by integration under the calculated correlation function.

Fractal approach. The essence of fractal analysis,
which was performed in the MATLAB software product,
is to calculate the logarithmic dependences of the power
spectral density (PSD) of LB distributions. The fractality of
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LB distributions is assessed by the presence and geometric
length of linear sections of the slope of the logarithmic
dependences of the power spectral density PSD. As an
additional quantitative parameter, we chose the «sharpness»
of the peak or kurtosis of the power spectral density PSD,
which characterizes the distribution by the sizes of the
structural elements of LB.

Wavelet approach. Wavelet analysis is generally an
analogue of a mathematical microscope for LB distributions
of brain preparations of deceased people. In the calculations
of the wavelet transformation, the MATLAB program
and the «Mexican hat» wavelet function — MHAT with
a variable half-width or scale a were used. Such a function is
analytically moved (linear movement coordinate b) along the
LB distributions. At each point (b) the degree of correlation
consistency between LB and the half-width (a) of the wavelet
function is determined.

Research Results.

Four groups of representative samples of native
histological brain sections of deceased persons were
studied on the basis of the following theoretical provisions
of multifunctional Maller matrix polarimetry of biological
tissue preparations of human organs [2-9]

1. Anative histological brain section is a two-component
structure consisting of an amorphous (optically isotropic)
and an optically anisotropic polycrystalline component.

2. The amorphous component of the brain specimen
attenuates the laser radiation due to different absorption

coordinates —resulting in a coordinate intensity distribution
or a classical microscopic image, which is the subject of
traditional histological studies.

3. The polycrystalline architecture of the nervous tissue
of the brain is formed by spatially structured networks of
neurons and has predominantly linear birefringence.

4. The consequences of traumatization of nervous tissue
are manifested in edema and infiltration of neurons. As
a result, signs of their degeneration and necrosis increase,
which is manifested by a decrease in the level of structural
linear birefringence, as well as a transformation of the
topographic hierarchy of the polycrystalline architecture
of the brain.

5. The most informative method for experimental
detection of optically anisotropic architectonics of
brain slices is Muller matrix mapping with algorithmic
reproduction of linear birefringence maps.

The fragments of Fig. 1 (control group 1), Fig. 3
(group 2), Fig. 5 (group 3) and Fig. 7 (group 4) show a series
of algorithmically reproduced coordinate (1) distributions of
random values of linear birefringence magnitude and three-
dimensional (2) reconstructions of structural anisotropy
maps of neuronal networks of experimental samples of
native histologic brain The set of Fig. 2 (group 1), Fig. 4
(group 2), Fig. 6 (group 3) and Fig. 8 (group 4) illustrate
the results of wavelet (coordinate (1), linear dependences of
amplitudes of wavelet coefficients (3)) and fractal (power
spectral density PSD (2), logarithmic dependence PSD (4))
algorithmic transformation of LB maps.

Fig. 1. 2D (fragment (1)) and 3D (fragment (2)) maps of LB neural networks of native histological
sections of the deceased brain from control group 1..

Fig. 2. Coordinate (fragment (1)), linear (fragment (2)), autocorrelation (fragment (3)) and fractal
(fragment (4)) characteristics of the wavelet transform of the LB map of a native histological section
of the brain of a deceased person from the control group 1.
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Fig. 3. 2D (fragment (1)) and 3D (fragment (2)) maps of LB neural networks of native histological
sections of the deceased brain from group 2.

Fig. 4. Coordinate (fragment (1)), linear (fragment (2)), autocorrelation (fragment (3)) and fractal
(fragment (4)) characteristics of the wavelet transform of the LB map of a native histological section
of the brain of a deceased person from the group 2.

Fig. 5. 2D (fragment (1)) and 3D (fragment (2)) maps of LB neural networks of native histological
sections of the deceased brain from group 3.

Fig. 6. Coordinate (fragment (1)), linear (fragment (2)), autocorrelation (fragment (3)) and fractal
(fragment (4)) characteristics of the wavelet transform of the LB map of a native histological section
of the brain of a deceased person from the group 3.
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Fig. 7. 2D (fragment (1)) and 3D (fragment (2)) maps of LB neural networks of native histological
sections of the deceased brain from group 4.

Fig. 8. Coordinate (fragment (1)), linear (fragment (2)), autocorrelation (fragment (3)) and fractal
(fragment (4)) characteristics of the wavelet transform of the LB map of a native histological section
of the brain of a deceased person from the group 4.

1. For all four groups of brain samples, common pat-
terns were found by comparative analysis of coordinate dis-
tributions of the value of the structural anisotropy param-
eter and data from statistical processing of scale-selective
(wavelet), correlation and scale-self-similar (fractal) trans-
formations of polarization-reproduced linear birefringence
maps of spatially structured neuronal networks.

2. LB maps of experimental brain samples are coordi-
nate inhomogeneous with random local values of linear bi-
refringence. Quantitatively, this is manifested by different
half-widths and peaks of the autocorrelation functions of the
amplitude distributions of the wavelet transform coefficients of
the ensemble of values of the structural anisotropy parameter.

3. LB maps are formed by large-scale ensembles of local
areas (optically anisotropic domains). Quantitatively, this is
manifested in different amplitude and period of modulation of
wavelet coefficients at different scales of structural optically
anisotropic domains of spatially structured neural networks.

4. Fractal analysis of the amplitude distributions of the
wavelet transform coefficients of the topographic structure of
LB maps revealed the individual number and geometric length
of linear sections of the logarithmic dependences of the power
spectral density of the distributions of the structural anisotropy
parameter within all representative samples of brain samples
for different groups of deceased persons.

5. The following pathological transformations of the
statistical and topographic structure of the LB maps were
observed in different study groups, depending on the cause
of death
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1) adecrease in the average level and depth of fluctuations
of random values of the linear birefringence value, - Fig. 1,
Fig. 3, Fig. 5 and Fig. 7 (fragments (1), (2)); 2) an increase
in the modulation period of the amplitudes of the wavelet
coefficients of the algorithmic scale-selective transformation
of the coordinate distributions of the linear birefringence
value, — Fig. 2, Fig. 4, Fig. 6 and Fig. 8 (fragments (1),
(2)); 3) an increase in the sharpness of the peak of the
autocorrelation functions of the distribution of the amplitudes
of the wavelet coefficients of the algorithmic transformation
of the ensemble of random values of the structural anisotropy
value, —Fig. 2, Fig. 4, Fig. 6 and Fig. 8 (fragments (3));

Experimentally revealed patterns can be associated
with the proposed model concepts of necrotic changes in
the architectonics of brain samples of deceased individuals
from experimental groups 2-4.

In the process of increasing degeneration and necrosis,
the level of macrostructural linear birefringence decreases,
as well as the transformation of the topographic hierarchy of
the polycrystalline architectonics of the brain. As a result,
the corresponding random values and their fluctuations in
the coordinate distributions of LB structural elements of
the polycrystalline architectonics of experimental brain
samples decrease.

The topographic structure of algorithmically reproduced
LB maps becomes less homogeneous, small-scale and
statistical due to degeneration and necrosis of neuronal
networks. Based on this, the following prognostic scenarios
of changes in the set of digital statistical, correlation,
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fractal and wavelet markers that determine the pathological
transformation of linear birefringence of neuronal networks
of native histological brain sections were substantiated:

1) Central statistical moments of the 1st and 2nd order
(Q1 mean and Q2 dispersion) — there is a continuous de-
crease in the average level of linear birefringence due to
infiltration and necrotic destruction of neural networks.

2) The central statistical moments of the 3rd and 4th
order (asymmetry Q3 and kurtosis Q4) are a sequential in-
crease in quantities that are inversely proportional to the
Q1 and Q2 orders.

3) The kurtosis K4 of the autocorrelation functions of
the distributions of the amplitudes of the wavelet coefficients
increases sequentially, and the corresponding correlation

area SK, on the contrary, decreases due to the formation of
coordinately inhomogeneous distributions of the parameters
of the scale-selective wavelet transform of the LB maps of
the necrotically changed neuronal networks of the brain.

4) The asymmetry W3 and kurtosis W4 of the distribu-
tions of the amplitudes of the wavelet coefficients increase
sequentially due to the increase of the modulation period
of the eigenvalues associated with the coordinate inhomo-
geneity of the linear birefringence maps of the necrotically
changed brain architectonics.

Table 1 presents the results of statistical analysis
of the results of the azimuthal-invariant Muller matrix
polarization reconstruction method of structural anisotropy
maps of neural networks of the brain.

Table 1

Statistical markers characterizing linear birefringence maps of neural networks of native histological sections
of the brain of deceased

Sample Native histological brain sections

Qi34 Group 1 Group 2 Group 3 Group 4

Q,x10°% 1,26+0,065 1,13+0,058 1,09+0,054 1,03+0,047
P p,<0,05; p,.,<0,05; p,,<0,05; p,,<0,05

Q,x10° 0,34%0,014 | 0,29+0,013 | 0,22+0,012 | 0,16+0,011
P p,<0,001; p,,<0,05; p,,,<0,05; p,,<0,05
Q, 0,25%0,014 | 0,34+0,019 | 0,53+0,025 | 0,68+0,035
Py p,<0,001; p,,<0,001; p,,<0,001; p,,<0,001
Q, 0,390,022 | 0,51+0,027 | 0,650,034 | 0,76+0,039
P, p,<0,001; p2;3<0,001; p2;4<0,001; p3;4<0,001

Digital statistical markers that are most sensitive to
necrotic transformation of optically anisotropic brain
architecture have been established: asymmetry Q3 of the
distribution of random values of the linear birefringence
value of neuronal networks of the brain with a diagnostic
range of statistically significant change (<0.001) —predicted
growth from 0.25 to 0.68; kurtosis Q4 (peak sharpness) of
the histogram of the distribution of random values of the

parameter of structural anisotropy with a diagnostic range
of statistically significant change (<0.001) — predicted
growth from 0.39 to 0.76.

On this basis, applying the principles of evidence-based
medicine and using statistical markers Q3; Q4, levels of
balanced accuracy of the diagnostic power of the method
of polarization tomography of linear birefringence were
established (see Table 2).

Table 2

Balanced accuracy of statistical markers of differential diagnosis of the genesis of cerebral hemorrhage using
the method of Muller matrix microscopy of linear birefringence of neural networks of histological sections of the
brain of deceased persons

Sample Native histological brain sections
Group «1-2+4»
Q14 Se, % Sp, % Ac, %
asymmetry, Q, a=96;b=4; c=94;d=6; 95
kurtosis, Q, a=97,b=3; c=94,d=6; 95,5
Group «2-4»
Q1234 Se, % Sp, % Ac, %
asymmetry, Q, a=95b=5; c=93,d=7,
kurtosis, Q, a=96;b=4; c=94;d=6;
Group «2-3»
Q14 Se, % Sp, % Ac, %
asymmetry, Q, a=94;b=6; c=92;:d=8;
kurtosis, Q, a=95b=5; c=92;d=8;
Group «3-4»
Q1234 Se, % Sp, % Ac, %
asymmetry, Q, a=94;b=6; ¢ =90;d=10;
kurtosis, Q, a=94;b=¢6; c=91;d=09;
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Where b is the number of false negatives, d is the
number of false positives.

The following diagnostic efficiency of statistical
differentiation of linear birefringence maps of brain
samples with different genesis of hemorrhage has been
demonstrated:

Diagnostics («control group 1 — experimental
groups 2, 3, 4») —excellent level of balanced accuracy
Ac = 97% — 98%.

Differentiation (group 2 —group 4) —excellent level of
balanced accuracy Ac = 95% — 98% .

Differentiation (group 2—group 3) —very good level of
balanced accuracy Ac = 93% — 94% .

Differentiation (group 3 —group 4) —good level of
balanced accuracy Ac = 89% — 92%

Table 3. presents the results of determining additional
digital markers for differential diagnostics of the genesis
of hemorrhage by statistical, correlation and fractal
processing of linear distributions of amplitudes of wavelet
transform coefficients of linear birefringence maps of
neural networks of native histological sections of the brains
of deceased individuals.

Table 3

Correlation and fractal markers characterizing wavelet transform of linear birefringence maps of neural networks
of native histological sections of deceased brains

Sample Native histological brain sections
Groups Group 1 | Group 2 | Group 3 | Group 4
Parameters Wavelet
asymmetry, W, 0,081+0,004 | 0,12+0,007 | 0,21+0,012 |  0,33%0,017
P p1<0,001; p2;3<0,001; p2;4<0,05; p3;4<0,001
kurtosis, W, 0,91+0,045 | 1,34+0,076 | 1,96+0,11 | 2,79+0,15
P, p,<0,001; p2;3<0,001; p2;4<0,05; p3;4<0,001
Parameters Autocorrelation
kurtosis, K, 1,11+0,053 | 0,92+0,054 | 0,74+0,039 | 0,41%0,021
P p,<0,001; p,,<0,001; p,,,<0,05; p,,<0,001
Square, SK 0,191x0,001 | 0,222+0,011 | 0,246+0,001 | 0,281+0,0011
P p,<0,001; p,,<0,001; p,,<0,05; p,,<0,001

Analysis of the results of the algorithmic diagnostic
correlation and fractal processing of the distributions of
the amplitudes of the wavelet transform coefficients of the
LB maps revealed the following digital diagnostic markers:
correlation kurtosis K4, the value of which characterizes
the sharpness of the peak of the autocorrelation functions
of the distributions of the amplitudes of the wavelet
transform coefficients of the structural anisotropy maps of
neuronal networks of native histological brain sections of
deceased persons with a diagnostic range of statistically
significant change (<0.001) — predicted decrease from
1.11 to 0.41; correlation square SK of the autocorrelation
function of the linear distribution of the amplitudes of the
wavelet coefficients with a diagnostic range of statistically
significant change (<0.001) — predicted increase from 0.191
to 0.281;

Asymmetry of distributions of wavelet amplitude
values of linear birefringence map coefficients of neural
networks of experimental brain samples of deceased
persons W3 with diagnostic range of statistically significant
change (<0.001) — predicted increase from 0.081 to 0.33;
kurtosis W4 of distributions of wavelet amplitude values
of LB map coefficients of neural networks with diagnostic
range of statistically significant change (<0.001) — predicted
increase from 0.91 to 2.79.

Table 4 shows the results of determining the operational
characteristics (sensitivity, specificity and balanced
accuracy) of the diagnostic power of the method of
azimuthal-invariant mapping of LB maps of native
histological brain sections of deceased persons using the
identified digital statistical and correlation markers of
wavelet parameters.

Table 4

Balanced accuracy of correlation and fractal markers for differential diagnosis of hemorrhage genesis
by polarization reconstruction of LB neural network maps of native histological brain sections of deceased

individuals
Sample Native histological brain sections
Groups «1-2+4»
Q14 Se, % Sp, % Ac, %
asymmetry, W, a=98;b=2; c=96;d=4 97
kurtosis, W, a=98;b=2; c=97;d=3; 97,5
kurtosis, K, a=99;b=1; c=95,d=5; 97
Square ACF, SK a=98;b=2; c=96;d=4; 95
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Continuation of the table 4

Sample Native histological brain sections
Groups «2-4»

Qi:1;2;3:4 Se’ % Sp' % AC' %
asymmetry, W, a=98;b=2; c=95;d=5; 96,5
kurtosis, W, a=98;b=2; c=96;d=4 97

kurtosis, K, a=98;b=2; c=95;d=5; 96,5
Square ACF, SK a=97;b=3; c=94;d=6; 95,5
Groups «2-3»
Q1234 Se, % Sp, % Ac, %
asymmetry, W, a=97;b=3; c=095;d=5; 96
kurtosis, W, a=98;b=2; c=95;d=5; 96,5
kurtosis, K, a=97;b=3; c=94;d=6; 95,5
Square ACF, SK a=96;b=4 c=92;d=8; 94
Groups «3-4»
Q1234 Se, % Sp, % Ac, %
asymmetry, W, a=96;b=4; c=94;d=6; 95
kurtosis, W, a=97,b=3; c=95d=5; 96
kurtosis, K, a=96;b=4, c=95d=5; 95,5
Square ACF, SK a=95b=5; c=92;d=8; 93,5

The following levels of diagnostic differentiation
accuracy were determined for:

Correlation markers K,; SK wavelet transform of
polarization reconstructed LB maps:

Diagnostics («control group 1 — experimental
groups 2, 3, 4») —excellent level of balanced accuracy
Ac =95%-97% .

Differentiation (group 2 —group 4) —excellent level of
balanced accuracy Ac = 95,5% — 96,5%.

Differentiation (group 2 — group 3)-very good (SK)
Ac = 93,5% and excellent level (K,) Ac = 95,5% of
balanced accuracy.

Differentiation (group 3 — group 4)—very good (SK)
Ac = 93,5% and excellent level (K,) Ac = 95,5% of
balanced accuracy.

2. Statistical markers of the amplitude distributions of
wavelet transform coefficients W,, W, :

Diagnostics («control group 1 —experimental groups
2, 3, 4») —excellent level Ac = 97% — 97,5% of balanced
accuracy.

Differentiation (group 2 —group 4)—excellent level of
balanced accuracy Ac = 96,5% — 97%.

Differentiation (group 2 — group 3) —excellent level
Ac = 96% — 96,5% of balanced accuracy.

Differentiation (group 3 —group 4)- very good (W,)
Ac = 95% and excellent level (W,) Ac = 96% of balanced
accuracy.

Conclusions

1. The method of azimuthally invariant Muller matrix
microscopy with algorithmic reproduction of linear
birefringence maps of polycrystalline architectonics of
neuronal networks of experimental samples of native
histological sections of brains of deceased persons with
traumatic and non-traumatic cerebral hemorrhage has been
experimentally tested.

2. Within the framework of a comprehensive statistical
analysis of the correlation and wavelet transformation
of coordinate distributions of random values of the
magnitude of linear birefringence, a set of digital markers
(central statistical moments of the 3rd and 4th orders
of the distributions of the anisotropy parameter and the
amplitudes of the wavelet transform coefficients, as
well as kurtosis and correlation area of autocorrelation
functions of such distributions) for differential diagnostics
of necrotic changes in structural anisotropy of native
histological sections of brains of deceased persons were
determined, and the values of balanced accuracy of
differential diagnostics of traumatic and non-traumatic
genesis of hemorrhages were established.

3. The diagnostic power of the method of azimuthal-
invariant Muller matrix microscopy with algorithmic
reproduction of linear birefringence maps of neuronal networks
of native histological sections of the brain of deceased
persons due to traumatic and non-traumatic hemorrhages was
established at an excellent level (up to 97,5%).

Prospects for further research. In order to
increase the sensitivity and accuracy of differential
diagnostics of the genesis of cerebral hemorrhage, the
possibilities of testing the above-mentioned method
of Muller matrix mapping of native histological brain
sections with algorithmic reproduction of maps of another
mechanism of optical anisotropy — circular birefringence,
associated with the optical activity of individual molecular
complexes, are being investigated.
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MOJISIPU3AIIMHE BIITBOPEHHS MAII CTPYKTYPHOI AHI3OTPOIIIi TPEMMAPATIB FTOJIOBHOI'O
MO3KY JUISI JU®EPEHIIAJIBHOI JIATHOCTUKA KPOBOBUJHUBIB TPABMATUUYHOTO TA
HETPABMATUYHOTO ITEHE3Y

M. C. I'apazowxt, O. I'. Yuenko?, O. B. /[y6onazoe?

BykoBUHCHKMI lep:kaBHUI MeIMYHUIT yHiBepcUTET!,
YepuiBeubkuii HanioHaabHuii yuiBepcutet imeni FOpis ®enproBnya’
(YepHiBui, Ykpaina)

Pesrome.

3a OCTaHHI pOKH y PI3HOMAHITHHX Tally3siX MEIULUHH MIHPOKOTO Ta €(PEKTUBHOTO PO3MOBCIOKEHHS HAOyIIN cydacHi HepyHHIBHI
Ta HEIHBAa3WBHI METOJM ONTHYHOI A1arHOCTUKY ITpernapariB 0i0M0TIYHUX TKaHUH 1 piguH. Cepel MUPOKOTO CIIEKTPY ONTHYHUX METO/IIB
BHOKPEMUBCS OJIMH 3 HAOUTBII €)eKTHBHUX — JIa3epHA MOIIPUMETPUYHA TIarHOCTHKA MOTIKPHCTAIYHOT CTPYKTYpH O10JIOTIYHHX MIapiB.

Merta i 3aBIaHHA JOCJTiIKEHHs . EKCTIEPIMEHTAIIFHO anpoOyBaTH 1 BU3HAYUTH CYKYITHICTh MapKepiB AudepeHIiaabHol JiarHo-
CTHKH TIPUYHMHH CMEPTi BHACIIIOK YTBOPEHHS KPOBOBHJIMBIB TPABMATHYHOTO Ta HETPABMAaTHYHOTO I€HE3Y B PEUYOBHHY TOJIOBHOTO
MO3KY JIFOAMHH LUISIXOM BUKOPUCTaHHS MeToy MIojiep-MaTpiu4HOro KaprorpadyBaHHs 3 alrOPUTMIYHIM BiJTBOPEHHSM JiHIFHOTO
JIBOITPOMEHE3AIOMIICHHSI HATUBHHX TiCTOJIOTTYHHX 3Pi3iB MO3KY.

Marepiajiu Ta MeTOIH AOCTIIzKeHHS. Y SIKOCTI IOCTITHOTO MaTepialy BHKOPUCTOBYBAIMCS HATHBHI TiCTONOTIYHI 3pi3H PEUOBUHH
TOJIOBHOTO MO3KY JIFOJIMHH 3 TiM’SIHOT JIUISTHKH BiJ] TOMEPITHX, TIPUYHHOIO CMEPTI SKHX OYJIM KPOBOBHIIBH TPaBMAaTHYHOTO reHesy — II rpyma
(3arampha kinbkicts N=100), iHdapkT Mo3Ky imemiunoro rere3y — III rpyma (n=100), kpoBOBHIHMB HeTpaBMaTHYHOTO rene3y — |V rpyma
(n=100), roctpa kopoHapHa HemocTarHicTh — I rpyra — kouTpoib (N=40). Buiyteri 3pa3ku pedoBHHH TOJIOBHOTO MO3KY JIFOJNHHU 3aMOPO-
KyBaiu ipu Temrneparypi—/0 °C Ta Hagasi BUTOTOBIIUTHCS TiCTONOTTYHI 3pi3H 3a JTOMOMOTOI0 3aMOPOXKYIOY0ro Mikpotoma. Hanasi Gymu
MIPOBEJICHI AOCTIKEHHS OTPUMaHHX 3pa3KiB 32 JOMOMOT00 CTOKC-TIONIIPIMETPa METOIOM a3UMYTaIbHO-IHBapiaHTHOTO €KCIIEPHMEHTAITh-
HOTO BUMipIOBaHHS KOOPIMHATHHUX PO3MO/ILIIB BEIMYMHH €JIEMEHTIB MaTpuIli Moiiepa HATUBHUX T1CTONOTTYHUX 3pi3iB MO3KY ITOMEPIIHX.

Pe3yabTaTn gociaimkenHs. Y mpoieci HApOCTaHHS JIeTeHepallii Ta HEeKpo3y 3HWKYETHCS PiBEHb MAKPOCTPYKTYPHOTO JIiHIITHOTO
JIBOTIPOMEHE3ATOMIICHHS, a TaKOXK TpaHcopMmallii TormorpadiqHoi iepapXii MoMiKpUCTAIIYHOT apXiTEeKTOHIKH MO3KY. Y pe3ynbrari
3MEHIIYIOTHCS BiATIOBITHI BUITAIKOBI 3HAYCHHS 1 X (IIyKTyallil y KOOpAWHATHAX PO3IOALTIAX JiHIIHOTO JBOTIPOMEHE3IOMIICHHS CTPYK-
TYPHHX €JIEMEHTIB MOJTIKPUCTATIYHOT apXiTEKTOHIKU TOCTIIHUX 3pa3kiB MO3Ky. Tomorpadidaa cTpyKTypa alropuTMIdHO BiITBOPEHUX
Marl cTa€ MEHII OHOPIAHO0, TpiOHOMACIITA0OHOIO Ta CTATHCTUYHOIO 32 PaXyHOK JeTeHepallii Ta HeKpo3y HEHpOHHUX CiTOK. Buxo-
JIST9U 3 TIHOTO OyII0 0OTPYHTOBAHO MPOTHOCTUYHI CIIEHApii 3MIHM CYKYITHOCTI IU(POBUX CTATUCTHYHMX, KOPEIALIHHUX, (hpaKTaTEHIX
1 BeHBJIET MapKepiB, SKi BU3HAYAIOTH MATOJIOTIYHY TPAHC(HOPMAIIIIO JIHIHHOTO JBOMPOMEHE3ATIOMIICHHS HEHPOHHUX MEPEX HAaTHBHUX
TICTOJIOTIYHHX 3Pi3iB MO3KY.

BucHOBKH. YCTaHOBIICHO JIIaTHOCTHYHY CHITy METO/Y a3MMyTallbHO-IHBapiaHTHOT MIOJUIep-MaTpUyHOi MiKpOCKOMii HATHBHUX TiCTO-
JIOTIYHMX 3pi3iB MO3KY MOMEPIIMX BHACIIIOK KPOBOBUIIMBIB TPABMATHYHOTO TA HETPABMATHYHOTO Tere3y Ha BiqMiHHOMY piBHi (10 97,5%).

Kuaro4oBi cj1ioBa: uepenno-mMo3koBa TpaBMa; Cy10Ba MEIHMIMHA; Yac YTBOPEHHS KPOBOBUJIMBY; JIa3epHa TOAPUMETPIs, BO-
MTPOMEHE3AIOMIICHHSI; TICTOOTIYHI 3Pi3H.
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Summary

Obesity and metabolic syndrome represent significant risk factors for the development of cardiovascular diseases, which are
statistically the leading cause of mortality [1]. This underscores the necessity of conducting scientific research on pathologies
characterized by a comorbid course [2].

Purpose of the study: Development of a modified technique for laparoscopic longitudinal gastric resection in the surgical
treatment of patients with metabolic syndrome complicated by gastroesophageal reflux disease.

Materials and methods. The study is based on a double-cohort comparative analysis of two patient groups selected between
2020 and 2023. A total of 120 patients were included in the study. The control group comprised patients treated and examined in
the Department of Surgery at the Multidisciplinary Clinic of the Tashkent Medical Academy from 2020 to 2021, while the main
group included patients treated from 2022 to 2023.

Results and their discussion. In the early postoperative period and during follow-up up to 30 days, there was a trend toward
improvement in laboratory parameters characterizing the manifestations of metabolic syndrome. Fasting glycemia levels
decreased, and laboratory indicators of dyslipidemia normalized. Moreover, the changes in these parameters on days 14-30 of
the postoperative period became statistically significant compared to baseline values.

Conclusions. The application of modified laparoscopic longitudinal gastric resection in patients with metabolic syndrome
and concomitant gastroesophageal reflux disease led to improved long-term treatment outcomes. Specifically, the frequency of
«excellent» results increased from 11.1% to 23.3% of cases (a 2.1-fold increase), while «good» results increased from 22.2%
to 50% (a 2.25-fold increase). Additionally, cases with «unsatisfactory» treatment outcomes were completely eliminated. The
frequency of repeated hospitalizations decreased by 3.9 times, and the number of bed-days was reduced by 3 times. These findings
indicate enhanced treatment efficacy, improved quality of life, and a reduction in the period of work incapacity.

Keywords: Gastroesophageal Reflux Disease; Metabolic Syndrome Patients; Laparoscopic Longitudinal Gastric Resection;

QOutcome.

Introduction

Obesity and metabolic syndrome (MS) represent
significant contributors to the onset of cardiovascular
diseases, which are the leading cause of mortality according
to statistical data [1]. These findings highlight the critical
need for further scientific investigation into pathologies
that present with comorbid conditions [2].

Metabolic syndrome (MS) is strongly associated
with the onset of various gastroenterological disorders,
including diseases of the oesophagus (72%), hepatobiliary
system (69%), and large intestine (64%) [3]. Abdominal
obesity, as a manifestation of MS, is well-established as
a risk factor for gastroesophageal reflux disease (GERD),
Barrett’s esophagus, and several types of cancer, including
esophageal adenocarcinoma [4, 5]. It is hypothesized
that abdominal obesity contributes to the development
of GERD by increasing intra-abdominal pressure, which
impairs gastric emptying, reduces the pressure of the
lower esophageal sphincter, and elevates the frequency of
sphincter relaxation, ultimately leading to prolonged acid
exposure of the esophageal mucosa [6].

The use of bariatric surgery has risen significantly over
the past three decades due to its demonstrated effectiveness
in treating obesity and metabolic syndrome (MS) [7, 8, 9].
The most frequently performed bariatric procedures include
gastric bypass [10] and longitudinal gastric resection [11].
Potential mechanisms by which gastric bypass with Roux
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anastomosis alleviates symptoms of gastroesophageal
reflux disease (GERD) include bile diversion from the
esophagus [12], cessation of gastric acid production, or
a reduction in the volume of acidic contents [13].

However, the majority of studies investigating the
impact of bariatric surgery on GERD exhibit significant
heterogeneity, including variations in follow-up duration
(ranging from 6 months to 5 years), differences in the
diagnostic criteria for esophageal pathology, and the
absence of control groups [14, 15, 16]. Consequently, it
remains challenging to definitively determine the effect
of laparoscopic longitudinal gastric resection (LLGR) on
GERD in patients with MS [17].

These factors have prompted more in-depth research
to identify solutions for the treatment of MS complicated
by GERD. Recent data indicate a direct correlation
between the prevalence of obesity and the incidence of
erosive esophagitis, Barrett’s oesophagus, and esophageal
adenocarcinoma, all of which are manifestations of GERD
[18]. Research conducted over the past 50 years has revealed
a strong correlation between the rise in populations with
elevated BMI and the prevalence of esophageal and gastric
pathologies across different continents [19, 20, 21, 22].

In addition, evidence suggests that central abdominal
obesity, rather than elevated body mass index (BMI), is the
most significant factor associated with GERD, particularly
Barrett’s esophagus [23].
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A systematic review has estimated the prevalence
of GERD to range from 18.4% to 28.1% [24]. Studies
conducted in collaboration with the U. S. National Health
Center have confirmed a progressive increase in the
number of patients with obesity complicated by MS. Over
the past 20 years, the frequency of MS diagnoses in the
context of GERD has steadily increased [25, 26].

A cross-sectional epidemiological study led by a group
of researchers revealed a higher prevalence of GERD
in individuals with MS compared to those without this
condition [27]. To corroborate these findings, an additional
questionnaire was included in the Nurses’ Health Study to
assess reflux symptoms, showing a nearly linear increase
in GERD symptom frequency correlated with BMI in
each group.

In conclusion, bariatric surgery represents an effective
intervention for improving various parameters of MS,
and existing data generally suggest that weight loss
can positively influence GERD. However, to achieve
complete resolution of GERD following standard
bariatric procedures, the development and application of
modified techniques are necessary, which, in our view,
will substantially enhance both immediate and long-term
outcomes for patients with MS. These considerations have
determined the primary focus of this research.

Purpose of the study. Development of a modified
technique for laparoscopic longitudinal gastric resection in
the surgical treatment of patients with metabolic syndrome
complicated by gastroesophageal reflux disease.

Materials and methods

Work is based on a double cohort comparative analysis
of two groups of patients who were selected over the years
2020 to 2023.

A total of 120 patients participated in the study. The
control group consisted of patients treated and examined

in the Department of Surgery at the multidisciplinary
clinic of the Tashkent Medical Academy from 2020 to
2021 (60 patients), while the main group included patients
treated from 2022 to 2023 (60 patients). This department
is the clinical base of the Department of Faculty and
Hospital Surgery No. 1 of the Tashkent Medical Academy
(Head of the Department, Doctor of Medical Sciences,
Professor M. Sh. Hakimov). The inclusion criteria for
patients in the cohorts were as follows:

— written consent of the patient to participate in the
study;

— patient’s age over 18 years;

— diagnosis of metabolic syndrome accompanied by
gastroesophageal reflux disease;

The exclusion criteria for patients from the cohorts
were:

— absence of written consent of the patient to participate
in the study;

— patient’s age below 18 years;

— presence of peptic oesophageal stricture, Barrett’s
oesophagus or oesophageal adenocarcinoma.

The primary distinction between the control and
experimental groups was that patients in the control group
underwent the traditional version of LLGR as a form of
bariatric surgery, while patients in the experimental group
received a modified LLGR technique developed by the
authors. This modification aimed to create conditions
that would prevent the development of GERD in patients
with MS.

Female patients predominated in both groups. The char-
acteristic of mean age had acceptable ranges of differences.
The majority of patients suffered from comorbidities. It
should be noted here that the presence of diseases from the
cardiovascular system (arterial hypertension), Gl (GERD)
and endocrine (DM2T) systems was obligatory, naturally
all patients had such pathologies (table 2).

Table 1
Main comparative characteristics of the patients
Characteristic values Patient groups - Total
Control group Main group
Quantity, abs (%) 60 (50%) 60 (50%) 120 (100%)
Sex Male, abs (%) 15 (25%) 16 (26,7) 31 (25,8)
Female, abs (%) 45 (75%) 44 (73,3) 89 (74,2)
Average age 38,1+9,6 37,316,1 37,7+7,85
Table 2

Associated diseases of the body systems

Body systems

Patient groups

Control Main
Cardiovascular 60 (21%) 60 (21%)
Digestive 60 (21%) 60 (21%)
Endocrine 60 (21%) 60 (21%)

Musculoskeletal

44 (15,4%) 39 (13,8%)

Respiratory

36 (12,6%) 41 (14,5%)

Genitourinary

15 (5,2%) 13 (4,6%)

Nervous

11 (3,8%) 9 (3,2%)
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The technique of traditional LLGR included the se-
quential execution of 10 main stages of the operation: mo-
bilization of the gastro-diaphragmatic ligament, creation of
access to the omental bursa, mobilization of the stomach,
placement of a calibration tube, resection of the stomach,
reinforcement of the staple line, removal of the calibration
tube, inspection for the resected stomach, and drainage of
the abdominal cavity.

Since the diagnosis of MS is based on the principles of
identifying several pathological conditions, more detailed
information regarding concomitant conditions will be
presented separately.

When performing conventional LLGR, the esophageal
aperture of the diaphragm was reinforced by suturing the
posterior and anterior crura, and an antireflux position was
established by suturing the residual fundal portion of the
stomach to the esophagus via the anterior crura.

In patients of the main group, in accordance with the
methodology outlined in our guidelines («Method of
laparoscopic longitudinal gastric resection in patients with
metabolic syndrome complicated by gastroesophageal
reflux disease,» FAP Ne 2610 dated 17.10.2024), following
the cruroraphy stage, the free portion of the greater
omentum was mobilized on a vascular pedicle of sufficient
length to allow its transfer to the diaphragmatic surface of

the abdominal cavity, thereby forming a cuff around the
abdominal part of the oesophagus.

As previously described, the control group comprised
60 patients who underwent conventional LLGR,
supplemented with cruroraphy and the creation of an
antireflux gastric position.

Results and their discussion

In the early postoperative period and during follow-up
up to 30 days (the period of immediate treatment outcomes),
the dynamics of changes in laboratory parameters
characterizing the manifestations of MS demonstrated
a trend toward improvement. Fasting glycemia levels
decreased, and laboratory indicators of dyslipidemia
normalized (Table 3). Furthermore, the changes in these
parameters on days 14-30 of the postoperative period
became statistically significant compared to baseline
values. In other words, the application of conventional
LLGR had a positive impact on improving the laboratory
markers of MS.

Against this background, stabilization of blood pressure
was observed, with the average level reaching 128.9 +
12.3 mmHg. These findings can be regarded as evidence
of the effectiveness of conventional LLGR in patients with
MS complicated by GERD.

Table 3
Dynamics of changes in biochemical indicators of MS in blood in patients of the control group
. Dynamics of the study

|

ndicators 3-day 7-day 14-day 30-day
Fasting glycaemia (mmol/l) 6,51+2,2 6,28+1,93 5,63+1,12* 5,43+0,32*
Total cholesterol (mmaol/l) 6,36+2,31 5,11+1,21 4,64+1,62* 3,73+1,18*
Triglycerides (mmol/l) 1,71+0,13 1,59+0,29 1,36+0,15* 1,08+0,15*
LDL cholesterol (mmol/l) 3,32+0,63 2,98+0,51 2,39+0,75* 2,11+0,33*

*p<0,05 — reliable in relation to the level of the corresponding indicator at 3 days of postoperative period.

However, it should be noted that during this study
period, particularly in the first two intervals (3-7 days),
patients remained in the clinic under strict dietary
restrictions, often including the use of parenteral nutrition.
In our opinion, this could have influenced the observed
trend toward normalization of blood parameters and blood
pressure levels.

To obtain more reliable results regarding the
effectiveness of conventional LLGR, it is necessary to
consider the outcomes of the distant postoperative period,
which will be described later.

Clinical signs of GERD during the evaluation of
immediate treatment outcomes in the control group were
documented 312 times in medical records, indicating an
average of 1.3 signs per patient.

When compared with the preoperative period, no
significant changes in the number of clinical signs
(in particular complaints) of GERD were observed
following the application of conventional LLGR.

The most frequently reported symptoms included
heartburn (51.3%), followed by odynophagia (21.5%),
dysphagia (18.3%), regurgitation (6.1%), and belching (2.9%).

Overall, no statistically significant differences in the
frequency of clinical signs of GERD were identified. The
minor reduction in clinical signs of GERD during the
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postoperative period was attributed solely to the reduction
in stomach volume and the use of probe decompression on
the day following LLGR.

However, starting from day 14 of the postoperative
period, clinical signs of GERD returned to baseline levels
observed in the preoperative period. This directly indicates
the limited efficacy of conventional LLGR in patients with
MS complicated by GERD, even when supplemented with
cruroraphy and antireflux positioning of the stomach.

In the control group, clinical signs of GERD were
noted in 60 cases on the 3rd postoperative day, accounting
for 19.2% of the total number of cases during the study
period, with an average of 1 sign per patient. Heartburn
(48.3%) and odynophagia (35%) were the most prevalent
symptoms — Table 4.

Almost the same level of clinical signs of GERD
manifestation was observed on day 7 of the postoperative
period, with an average of 1.05 complaints per patient.

Meanwhile, already on 14-30 days of the postoperative
period on the average per 1 patient there were 1.35
and 1.8 clinical signs of GERD, which indicated the
progression of this disease. It should be noted that the
dynamics of the frequency of such clinical sign as belching
progressively decreased (3 times), which, apparently, was
associated with a decrease in the volume of the stomach.
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Table 4
Dynamics of changes in the frequency of clinical signs of GERD in MS patients after application of conventional
LLGR
Dynamics of the postoperative period
Signs of GERD 3-days 7-days 14-days 30-days

n % n % n % N %
Heartburn 29 48,3 35 55,6 44 54,3 52 48,1
Odynophagia 21 35 16 25,4 16 19,8 14 13
Dysphagia 6 10 6 9,5 13 16 32 29,6
Belching 3 5 3 4,8 2 2,5 1 0,9
Regurgitation 1 1,7 3 4,8 6 7,4 9 8,3
Total 60 19,2 63 20,2 81 26 108 34,6
Average per 1 patient 1,0 1,05 1,35 1,8

However, under these conditions, clinical signs such
as regurgitation (9 occurrences) and dysphagia (more than
5 occurrences) worsened, which may directly suggest the
persistence of the pathological process at the level of POP
and the insufficiency of its sphincter mechanism. The
results of these observations will be presented using the
BAROS-2 scale.

We must acknowledge that, unfortunately, we were
unable to resolve the issue of treating GERD under the
conditions of conventional LLGR application.

In the postoperative period, 69 complications were
recorded, averaging 1.15 complications per patient. This
was due to the occurrence of multiple complications in
the same patient.

According to the medical records, 9 distinct types
of postoperative complications were observed in the
control group of patients. Based on the Clavien-Dindo
classification, 3 (33.4%) complications were classified
as grade 1, 4 (44.4%) as grade |1, and 2 (22.2%) as grade
I11-A (Figure 1).

Fig 1. Postoperative complications in control group patients after conventional LLGR.

The class | complication subgroup encompassed
postoperative wound hematoma and seroma, which did not
necessitate any specialized medical or surgical intervention.
All of these complications were easily resolved during the
postoperative recovery period.

The class Il complication subgroup included the
onset of paroxysmal atrial fibrillation, saphenous vein
thrombophlebitis, exacerbation of chronic laryngitis,
and bronchopneumonia. These complications did not
necessitate surgical treatment and were managed solely
through additional pharmacological therapy.

The class I11-A complication subgroup comprised
exudative pleurisy and acute urinary retention. These
complications required invasive interventions for resolution,
including pleural puncture and bladder catheterization.

The most frequently observed complications were
paroxysmal atrial fibrillation (class Il, 15 cases — 21.7%),

exacerbation of chronic laryngitis (class I, 11 cases —
15.9%), postoperative wound hematoma (class I, 9 cases—
13%), saphenous vein thrombophlebitis (class 11, 8 cases —
11.6%), bronchopneumonia (class 11, 7 cases — 10.1%),
exudative pleurisy (class Il1-A, 7 cases — 10.1%),
inflammatory wound infiltrate (class I, 5 cases — 7.2%),
wound seroma (class I, 5 cases — 7.2%), and acute urinary
retention (class I11-A, 2 cases —2.9%).

On the third postoperative day following conventional
LLGR, a total of 15 complications (21.7%) were recorded,
including subcutaneous wound hematomas in 4 patients
(26.7%), paroxysmal atrial fibrillation in 3 patients (20%),
exacerbation of chronic laryngitis in 3 patients (20%),
postoperative wound seroma in 2 patients (13.3%), acute
urinary retention in 2 patients (13.3%), and inflammatory
wound infiltrate in 1 patient (6.7%) (Figure 2).
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Fig 2. Dynamics of postoperative complications on days 3-7 in control group patients
after conventional LLGR.

On the 7th postoperative day, we observed the highest
incidence of complications (22 cases — 31.9%) following
conventional LLGR, which included: saphenous vein
thrombophlebitis in 5 (22.7%) patients, a complication not
present in the earlier postoperative period; subcutaneous
wound hematomas in 4 (18.2%) patients; paroxysmal atrial
fibrillation in 4 (18.2%) patients; exacerbation of chronic
laryngitis in 4 (18.2%) patients; seroma of the postoperative
wound in 2 (9.1%) patients; inflammatory wound
infiltrate in 2 (9.1%) patients; and bronchopneumonia in
1 (4.5%) patient.

On the 14th postoperative day, a total of 19 complications
(27.5%) were identified following the application of
conventional LLGR. These included paroxysmal atrial
fibrillation in 5 patients (26.3%); bronchopneumonia in
4 patients (21.1%); saphenous vein thrombophlebitis in
2 patients (10.5%); exacerbation of chronic laryngitis in
2 patients (10.5%); inflammatory wound infiltrate in 2
patients (9.1%); and, for the first time, exudative pleuritis
in 2 patients (9.1%). At this stage, complications such
as subcutaneous hematoma formation and postoperative
wound seroma were no longer observed (Figure 3).

Fig 3. Dynamics of postoperative complications at 14-30 days in control group patients
afterconventional LLGR.

On the 30th postoperative day, a total of
13 complications (18.8%) were identified following
the application of conventional LLGR. These included
exudative pleurisy in 5 patients (38.5%), paroxysmal atrial
fibrillation in 3 patients (23.1%), bronchopneumonia in
2 patients (15.4%), and exacerbation of chronic laryngitis
in 2 patients (10.5%).

Thus, the analysis of the dynamics of postoperative
complication incidence revealed that in patients
of the control group, following conventional LLGR,
complications directly or indirectly associated with GERD
predominated throughout the study period (up to 30 days).
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It is important to note that, in this context, we are primarily
referring to extraesophageal manifestations of GERD.
Cardiological and otorhinolaryngological forms of lesions,
which manifested in the postoperative period as rhythm
disturbances and exacerbation of chronic laryngitis, were
particularly prominent. Subsequently, in these patients,
under favorable conditions, and in the presence of vagus
nerve and laryngeal involvement, bronchopneumonia
developed, and in severe cases, exudative pleuritis. The
latter course was more severe and did not conform to the
standards of clinical practice. As an example, an excerpt
from the case history is provided.
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Example. Patient B. D., born in 1968, case history #
381/63, was admitted for treatment and evaluation at the
multidisciplinary clinic of the Tashkent Medical Academy
for bariatric surgery due to obesity and type 2 diabetes
mellitus (metabolic syndrome). During the examination, it
was determined that the patient’s metabolic syndrome was
present against the background of gastroesophageal reflux
disease (GERD). Instrumental investigations confirmed the
presence of the extraesophageal manifestation of GERD in
the form of chronic laryngitis and pharyngitis, clinically
presenting with voice hoarseness and sore throat. The
patient was also diagnosed with cardiac arrhythmia as
a manifestation of ischemic heart disease. Additionally,
according to the patient’s account, gastroesophageal reflux
episodes were associated with worsening arrhythmias,
suggesting a possible etiological link between vagus nerve
irritation and this disorder. Anthropometric measurements
revealed a height of 1.85 meters, a weight of 112 kg, and
a body mass index (BMI) of 41.1 kg/mz2.

Endoscopic examination revealed esophagitis and
insufficiency of the esophagogastric sphincter. Laboratory
tests demonstrated significant deviations, indicating
hyperglycemia and dyslipidemia. Following preoperative
preparation, the patient underwent laparoscopic
longitudinal gastric resection with cruroraphy and
fixation of the remaining portion of the gastric fundus
and esophagus to the anterior crus of the diaphragm
on 13.01.2021

On the 3rd postoperative day, the patient exhibited
clinical symptoms of upper respiratory tract inflammation,
including nasal congestion, productive cough, dyspnea,
progressive hoarseness, and hyperthermia. Antibacterial
therapy was continued. The patient was evaluated by
a pulmonologist and an otorhinolaryngologist. Arrhythmic
episodes occurred 3-4 times daily, necessitating appropriate
pharmacological management. However, the patient’s
condition did not improve over time. Heartburn reappeared,
accompanied by mild regurgitation of gastric contents,
which subsequently progressed to refractory vomiting. The
patient’s body temperature remained at 38 °C, prompting

a modification of the antibiotic regimen. On the 7th
postoperative day, chest X-ray confirmed the diagnosis
of bilateral focal bronchopneumonia. The patient was
transferred to the pulmonology department, where ongoing
therapy included repeated pleural cavity punctures over
a 21-day period. Prior to discharge, residual signs of
gastroesophageal reflux were observed, and appropriate
pharmacological therapy was prescribed. A few days after
discharge, the patient returned to the clinic with complaints
of epigastric pain, nausea, and vomiting. According to the
patient, these symptoms occurred after consuming spicy
food. Abdominal ultrasound did not reveal significant
pathology. However, endoscopic evaluation identified
erosions in the distal oesophagus, covering two-thirds of
the gastric mucosal surface.

The patient was re-hospitalized and received infusion
and supportive therapy for five days. Due to persistent
disordered eating behavior, similar episodes recurred
three additional times. After six months, the patient’s
condition remained relatively stable, but no significant
improvements were achieved postoperatively. This clinical
case demonstrates that the patient had been suffering from
an extraesophageal form of GERD for an extended period.
Against this background, metabolic syndrome progressed,
predisposing the patient to postoperative complications
and necessitating additional therapeutic interventions.
The immediate outcomes of conventional LLGR in the
control group revealed relatively low rates of «excellent»
and «good» results. At the same time, «satisfactory»
outcomes predominated across all assessment categories.
Unfortunately, in 3 (5.0%) patients, immediate treatment
outcomes were classified as «unsatisfactory» (Table 5).
When evaluating the average immediate treatment results
over the entire study period, «excellent» outcomes were
observed in 5.8+0.97 cases, accounting for 9.6% of
overall effectiveness, representing the lowest value within
the group.

The «good» immediate outcomes following conventional
LLGR were recorded in 13.5+4.55 cases, corresponding to
22.5% of total effectiveness.

Table 5
The distribution of immediate treatment outcomes in control group patients following conventional LLGR
Dynamics of the postoperative period
Immediate results 3-days 7-days 14-days 30-days

n=60 % n=60 % n=60 % n=60 %

Excellent 0 0 2 3,3 6 10 15 25
Good 0 0 13 21,7 28 46,7 13 21,7
Satisfactory 38 63,3 34 56,7 19 31,7 29 48,3

Unsatisfactory 22 36,7 11 18,3 7 11,7 3 5

The «satisfactory» immediate outcomes following the
application of conventional LLGR amounted to 30£7.3 units,
representing precisely half of all indicators within this category
among patients in the control group. The «unsatisfactory»
immediate outcomes were recorded at 10.8+2.17 units,
corresponding to 17.9% of the total effectiveness.

Throughout the study, the dynamics of immediate
treatment outcomes exhibited variability. On the 3rd
postoperative day, only «satisfactory» (63.3%) and
«unsatisfactory» (36.7%) results were observed, primarily

due to the absence of clear signs of MS regression
against the background of GERD. However, by the 7th
postoperative day, the distribution of performance indicators
for conventional LLGR spanned all levels of assessment.
Only 2 (3.3%) patients demonstrated complete
resolution of GERD symptoms, absence of postoperative
complications, and significant improvements in clinical and
laboratory markers of MS (blood pressure, glycemia, and
dyslipidemia). Unfortunately, in the remaining 58 (96.7%)
patients, such results were not observed. In 78.4% of cases,
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postoperative complications persisted, and clinical and
laboratory markers of MS remained uncorrected against
the background of GERD, while in 11 (18.3%) patients,
deterioration in their condition was noted.

Asimilar trend was observed in the early postoperative
period among patients in the control group by the 14th
postoperative day. «Excellent» outcomes were recorded
in only 10% of cases. Although the proportion of «good»
outcomes more than doubled (p<0.05), the proportion
of «satisfactory» and «unsatisfactory» results remained
substantial, accounting for nearly half of the control group
(43.4%).

Even by the 30th postoperative day, the proportion
of «satisfactory» results remained the highest among all
categories, exceeding «excellent» outcomes by 1.9 times
(p<0.05) and «good» outcomes by 2.2 times (p<0.05).
At the same time, another 3 (5%) patients continued to
demonstrate «unsatisfactory» immediate treatment results
following conventional LLGR, attributed to the emergence
of new postoperative complications against the persistence

The analysis of average scores throughout the
postoperative period revealed that on the 3rd day after
conventional LLGR, the score was 2.63+0.46 points, which
was 1.9 times lower than the maximum permissible value.

Over the subsequent postoperative period, this indicator
showed an upward trend, reaching 3.1+0.52 points by
the 7th day, which was 1.6 times below the maximum
permissible score.

By the 14th postoperative day, the mean score for
immediate treatment outcomes had risen to 3.55+0.71 points
(p<0.05), and by the 30th day, it reached 3.67+0.81 points
(p<0.05), which remained 1.4 times below the permissible
maximum score.

All 60 patients underwent reassessment in the long-
term postoperative period at 3, 6, and 12 months to evaluate
the effectiveness of MS treatment against the background
of GERD following conventional LLGR.

The assessment of bariatric surgery outcomes in the
long-term postoperative period using the BARROS-1
scale is particularly noteworthy, as it enables tracking the

of MS and GERD symptoms. dynamics of weight loss in terms of %EWL (Table 6).
Table 6
Dynamics of body weight changes in control group patients in the long-term period following conventional
LLGR
Dynamics of the study in the postoperative period
Criteria 3 months 6 months 12 months

n=60 Scores n=60 Scores n=60 Scores
The set of BMI is higher than the initial one 0 0 0 0 0 0
%EWL (0-24) 52 0 31 0 0 0
%EWL (25-49) 8 8 21 21 18 18
%EWL (50-74) 0 8 8 16 25 50
%EWL (75-100) 0 0 0 0 17 51

As shown in Table 6, on average, 3 months after the use
of conventional LLGR, the weight loss of patients in the
control group (86.7%) was mainly at the level of %EWL
(0-24), that is, it actually had no significant changes relative
to the baseline data. In the remaining cases (13.3%), weight
loss was relatively pronounced, at the level of %EWL
(25-49). A total of 8 (4.4%) of the possible maximum
points were scored, which accounted for an average of
0.13 points per patient.

However, by 6 months following conventional LLGR,
the weight loss dynamics became more pronounced,
although the majority of patients in the control group
(51.7%) experienced weight loss at the %EWL level of
0-24. In other cases, excess weight loss reached %EWL
levels of 25-49 in 35% of patients and 50-74 in 13.3% of
patients. The total score amounted to 37 points, representing
only 20.6% of the maximum possible value. Additionally,
11.7% of patients fell into the 1-point category, while
8.9% were classified in the 2-point category. On average,
each patient in the control group scored 0.62 points for the
BAROS-1 components.

Exactly one year after undergoing conventional LLGR,
no patients remained in the %EWL (0-24) weight loss
category, indicating that all patients experienced excess
weight reduction. As the rate of weight loss increased, 30%
of patients reached the %EWL level of 25-49, the majority

132

(41.7%) achieved %EWL levels of 50-74, and 28.3%
attained %EWL levels of 75-100. The total score amounted
to 119 points, representing 66.1% of the maximum possible
value, distributed as follows: 28.3% of patients received
3 points each, 27.8% received 2 points each, and 10%
received 1 point each.

On average, 1 patient in the control group received 1.98
points 12 months after undergoing conventional LLGR.

Overall, an analysis of weight loss outcomes in patients
from the control group following conventional LLGR
demonstrated that only 28.3% achieved the ideal BMI,
while the remaining patients were unable to reach this
target despite the extended period of physiological changes.
In our view, the persistence of GERD symptoms played
a key role in limiting patients’ progress, a factor that will
be discussed in further detail.

An analysis of the BAROS-2 study results, which
evaluated changes in clinical and laboratory markers of MS
and GERD based on the parameters outlined in the second
chapter of the dissertation, revealed a complex pattern of
changes (Table 7). Over the long-term follow-up period
after conventional LLGR, no deterioration in the course
of MS against the background of GERD was observed.
Notably, an improvement in the clinical manifestations of
GERD, accompanied by enhanced laboratory parameters
of MS, was detected in nearly half (46.7%) of the control
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group as early as three months postoperatively. In 28.3% of
patients, GERD symptoms resolved completely; however,

although laboratory markers of MS showed improvement,
they did not return to normal values.

Table 7

Dynamics of changes in clinical manifestations of GERD and the pathological components of MS in patients of
the control group in the long-term period following conventional LLGR

Dynamics of the study in the postoperative period
Criteria 3 months 6 months 12 months
n=60 scores n=60 scores n=60 scores

Worsening of the course of GERD and MS 0 0 0 0 0 0
No changes. in clinical signs of GERD and 15 0 1 0 4 0
laboratory signs of MS

Improvemer_lt of clinical signs of GERD and o8 o8 19 19 8 8
laboratory signs of MS

There are no signs of G_-ERD, the indicators 17 34 21 42 38 76
of MS symptoms have improved

There are no signs of GERD or MS. 0 0 9 27 10 30

Notably, in 25% of patients, both clinical and laboratory
markers of MS and GERD remained unchanged, reflecting
an unsatisfactory treatment outcome. Furthermore, it is
important to highlight that three months after undergoing
conventional LLGR, no cases of complete resolution of
GERD and MS were observed, indicating limitations in
the effectiveness of this treatment approach.

On average, patients in the control group accumulated
a total of 62 points, representing 34.4% of the maximum
possible score, with an average of 1.03 points per patient.

Only after reaching six months postoperatively following
conventional LLGR in patients of the control group did we
observe the first 9 cases (15%) of complete resolution of
both clinical and laboratory signs of GERD and MS. During
this study period, the overall positive outcome rate remained
relatively high, with 31.7% of patients demonstrating
improvement in GERD and MS symptoms, while in
35% of cases, GERD manifestations resolved against the
background of persistent hyperglycemia and dyslipidemia.

In 11 (18.3%) patients from the control group, clinical
manifestations of GERD and laboratory indicators of MS
remained unchanged at this stage. These patients continued
to experience heartburn, dysphagia, and other GERD-
related symptoms alongside hyperglycemia, dyslipidemia,
and hypertension, even in cases where dietary adherence
was maintained.

The final evaluation conducted 12 months following
conventional LLGR revealed that in 6.7% of cases, despite
weight reduction, no significant improvement in MS and
GERD was achieved. These patients required repeated
hospitalizations for corrective therapy due to worsening
conditions.

Statistical analysis indicated that, on average, each patient
in the control group experienced 3.2 = 0.9 hospitalizations
within 12 months following conventional LLGR. These
readmissions were frequently associated with intractable
vomiting, persistent heartburn, hyperglycemia, hypertension,
and other complications of the underlying conditions.

The total bed days for the control group amounted to
15.6 £ 0.3, exceeding the standard benchmarks for bariatric
surgery. Prolonged early postoperative recovery periods

were also noted in these patients due to postoperative
complications. The aforementioned case exemplifies this
trend, demonstrating that early postoperative complications
often extend recovery times and adversely affect long-term
outcomes following conventional LLGR in patients with
MS and GERD.

Additionally, in 13.3% of patients, one year after
conventional LLGR, clinical signs of GERD and laboratory
markers of MS showed improvement but did not reach the
desired therapeutic targets.

However, in 63.3% of patients, conventional LLGR
resulted in complete resolution of GERD symptoms
and improvement in MS-related laboratory parameters.
These patients underwent subsequent rehabilitation in
endocrinological dispensaries.

Complete resolution of both clinical and laboratory
manifestations of MS and GERD was achieved in 16.7% of
one year post-conventional LLGR patients, a result deemed
suboptimal given the expected efficacy of this surgical
approach for such pathological conditions.

Twelve months post-conventional LLGR, patients
in the control group collectively scored 114 points on
the questionnaire, representing 63.3% of the maximum
possible score. This outcome was primarily driven
(42.2%) by patients who experienced resolution of GERD
symptoms while showing only partial improvement in
MS-related laboratory parameters. The average score per
patient in the control group was 1.9 points.

Quality of life assessment using the BAROS-3
questionnaire revealed that the majority of patients reported
improvement, with 48.9% indicating «got better» and
32.2% reporting «significantly better.» However, 15%
of patients reported no change in quality of life, while
3.3% and 0.6% reported «worsened» and «significantly
worsened» outcomes, respectively.

Table 8 presents the distribution of patient responses
to the questionnaire. These findings suggest that, despite
overall improvements in self-esteem, physical, social,
occupational, and sexual functioning, as well as eating
behavior, certain parameters remained suboptimal in
a subset of patients.
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Table 8
Distribution of patients in the control group according to the results of the BAROS-3 questionnaire
. Number of patients by BAROS value category-3

The value of ratings S PA SA WA SA EB
Significant deterioration 0 0 0 0 2 0
It's gotten worse 0 0 0 1 6 5
Without changes 12 7 0 4 18 13
It got better 29 28 38 29 19 33
Much better 19 25 22 26 15 9

C — self-esteem; PA — physical activity; SA — social activity; WA — work activity; SA — sexual activity; EB — eating behavior.

For example, 12 months after performing traditional
LLGR, 1.7% of the surveyed patients’ work activity
worsened. There was also a deterioration in sexual activity
(in 10% of patients) and eating behavior (in 8.3% of
patients). At the same time, in 3.3% of patients, sexual
activity after traditional LLGR worsened significantly.

The data on the absence of changes in the quality of
life after traditional LLGR in patients with MS on the
background of GERD are disappointing. It was expressed in
the form of low self-esteem, still low physical (11.7%), work
(6.7%) and sexual (30%) activity, as well as eating behavior
(21.7%), which tends to increase weight in the future.

In general, in the context of the collected points, the
most information was obtained regarding changes in social
activity (20.5 points) and work activity (20 points). The
lowest score was for sexual activity (9.75 points).

In general, patients in the control group scored 98 points,
which was only 54.4% of the maximum possible value.

The assessment of Quality of life level using the GIQLI
specific surgical questionnaire showed that patients scored
81.5 points after undergoing traditional LLGR surgery and
during the examination they had the following average
values: physical functioning — 23.4+4.6 points, emotional
component — 16.9+3.5 points, function of the «upper»
gastrointestinal tract — 16.3+4.1 points, function of the
«upper» gastrointestinal tractlower» gastrointestinal tract—
18.2+3.8 points, flatulence — 6.7+1.2 points.

These data indicate the persistence of certain problems
in the «upper» gastrointestinal tract, which reduced the
emotional component of the quality of life of patients
after undergoing traditional LLGR for the treatment of MS
against the background of GERD.

In general, the unification of the long-term treatment
results of patients with MS on the background of GERD
in the control group who underwent traditional LLGR
showed that in the period after 3 months of surgery,
«satisfactory» results were achieved in 58.3% (35 patients)
of cases and «good» results in 6.7% (4 patients) of cases..
Unfortunately, in 35% (21 patients) of patients, the
results of surgical treatment of MS with GERD were not
encouraging («unsatisfactory»).

6 months after the operation, the greater half of the
patients (31 patients — 51.7%) also had «satisfactory»
treatment results. The number of patients with «good»
treatment results increased by 2 times compared to the
previous period (11 patients—18.3%). There were patients
(3 patients — 5%) with «excellent» treatment results.
However, in 15 (25%) patients, the results of traditional
LLGR were still rated as «unsatisfactory».
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Only 1 year after performing the traditional LLGR,
the long-term results of treatment of patients changed
their numerical structure. The number of patients with
«excellent» treatment results increased to 17 (28.3%) cases.
The indicator of «good» treatment results also increased to
41.7% (25 patients).

The frequency of «satisfactory» treatment results was
16.7% (10 patients), which was achieved by repeated
hospitalization of patients to correct the identified disorders
associated with both MS and GERD.

Unfortunately, in 8 (13.3%) patients, the results of
using traditional LLGR turned out to be «unsatisfactory»,
which led to a decrease in the overall effectiveness rating
of this type of BO in the treatment of patients with MS on
the background of GERD.

All of the above may directly indicate the low
effectiveness of traditional LLGR in patients with MS
with GERD, which does not allow achieving the desired
effective result due to the complex interrelationships of
a number of pathological processes that exacerbate the
course of the disease itself and lead to a decrease in the
effectiveness of this type of surgery in the long term.

Thus, evaluation of the results of the effectiveness of
traditional LLGR in patients with MS on the background of
GERD revealed the presence of low values of «excellent»
and «good» treatment outcomes both in the immediate
(9.6% and 22.5%) and in the long-term (11.1% and
22.2%) postoperative periods of treatment due to the high
incidence of postoperative complications. (in the early
period, up to 1.15 units per 1 patient) and recurrence
of GERD. All this required repeated hospitalizations of
patients to the clinic (an average of 3.2+0.9 times) with
an extension of treatment time (up to 15.6+0.3 bed days),
which indicates a decrease in the patients’ life expectancy
while maintaining the components of MS.

The listed reasons for the unsatisfactory treatment
results of patients in the control group may indicate the
need for more effective solutions to the surgical problem
associated with the technical side of LLGR.

The presented analysis of the results of treatment of
patients with MS on the background of GERD in patients
of the control group showed that even with the use of
traditional methods for the formation of the antireflux
position of the stomach and the elimination of hernias of
the esophageal opening of the diaphragm during the LLGR,
it did not lead to any significant changes in the pathology
of the esophagus. In this case, we get a result regarding the
treatment of MS, however, if GERD is preserved, we were
unable to achieve the maximum effect from BS.
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The LG modification was based on the principle of
creating an anti-reflux cuff, which, along with techniques
for creating an anti-reflux position of the stomach, would
block the flow of gastric contents into the esophageal cavity.

This type of problem solving was based on the results of
an analysis of the unsatisfactory results of using traditional
LLGR.

Known methods of surgical intervention in the treatment
of patients with GERD involve the implementation of
Nissen fundoplication.

However, when performing LLGR, due to a decrease
in the volume of the stomach, especially in its fundal part,
performing such an operation is considered impossible for
both anatomical and technical reasons.

In this regard, A. S. Allakhverdyan and his coauthor.
(2009) proposed a new approach to the elimination of
GERD by applying crurorhaphy with the creation of
an anti-reflux position of the stump of the stomach.
The essence of this method is to perform LLGR with
mobilization of the diaphragmatic legs and the esophageal
orifice of the diaphragm, performing posterior and anterior
crurorhaphy with suturing in the following order: the stump
of the stomach floor, the left diaphragmatic leg, the wall of
the esophagus, the right diaphragmatic leg.

However, as our practice has shown, the disadvantage of
this method is the development of retention of esophageal
and gastric contents in the postoperative period. We also
came to the conclusion that the use of crurorhaphy alone
is not effective in eliminating GERD.

The objective of our proposed method was to create
anatomical conditions to prevent reflux in patients with
TS on the background of GERD after performing LLGR
(«LLGR method in patients with MS on the background
of GERD» FAP Ne . 2610 dated 10.17.2024).

Our modified LLGR was performed as follows:

At the first stage, access to the abdominal cavity was
carried out by installing trocars. After the revision of
the abdominal organs, access was made to the omentum
sac, with the mobilization of the stomach along the large
curvature and along the gastro-diaphragmatic ligament.
After installing an intragastric calibration probe 36 Fr,
sleeve resection of the stomach was performed along it
using a suturing device.

After reaching the hemostasis of the stapler line,
anterior and then posterior crurorhaphy was performed.
Next, the free part of the large omentum was mobilized on
a vascular pedicle of sufficient length to be transferred to
the diaphragmatic surface of the abdominal cavity. Using
the mobilized part of the large omentum, a cuff was formed
around the abdominal part of the esophagus. This cuff from
the large omentum was tightly sewn around the abdominal
part of the esophagus on a calibration probe 36 Fr.

The subsequent stages of the operation were standard:
drainage of the abdominal cavity, removal of the severed
part of the stomach and suturing of troacar wounds.

The optimal option for performing LLGR in patients with
MS on the background of GERD is a technically feasible
option for creating an antireflux position of the stomach with
the formation of an antireflux cuff around the abdominal part
of the esophagus due to tight stitching of the mobilized part
of the large omentum on the calibration probe 36 Fr.

The modified LLGR method in patients with MS on
the background of GERD was used in 60 patients (the main
group). A comparative assessment of the immediate treatment
results showed that, thanks to the use of our modified
laparoscopic longitudinal gastric resection in patients with
metabolic syndrome on the background of gastroesophageal
reflux disease, it increased the frequency of «excellent» results
from an average of 9.6% to 24.2% of cases, that is, 2.5 times,
«good» results — from 22.5% to 42.9to reduce the frequency
of «unsatisfactory» results of treatment of this disease from
17.9% to 8.3%, that is, by 1.9 times, and to reduce the
frequency of «unsatisfactory» results of treatment of this
disease from 17.9% to 8.3%, that is, by 2.2 times. The use
of the modified LLGR method made it possible in the early
postoperative period, by improving the condition of patients,
to reduce the number of inpatient bed days from 16.6+3.5 to
7.2+2.2 bed days, that is, 2.3 times.

Thanks to the technical improvement of performing LPRJ
with the formation of an additional cuff from a large seal, in
the distant postoperative period, the overall recurrence rate
of reflux esophagitis significantly decreased from 11.7% to
3.3% (t=2.482). Only in 2 observations was the development
of grade 1 and grade 3 reflux esophagitis noted. Moreover,
these complications occurred in patients who had grade 4
reflux esophagitis in the preoperative period (Table 9).

Table 9
Recurrence Rate of Reflux Esophagitis in Clinical Groups
Grade of Reflux Esophagitis Control Group Main Group Student's t-test
1 1 (1,741,2%) 1 (1,7+1,2%) 0,000
2 3 (5,0+2,0%) 0 (0%) 2,513
3 2 (3,3+1,6%) 1 (1,7+1,2%) 0,828
4 1 (1,7+1,2%) 0 (0%) 1,426
Total 7 (11,7+2,9%) 2 (3,3+1,6%) 2,482

A comparative assessment of long—term treatment
results showed that due to the use of our modified LLGR in
patients with MS on the background of GERD, it increased
the frequency of «excellent» results from an average of
11.1% to 23.3% of cases (2.1 times), «good» results—from
22.2% to 50% (2.25 times), to completely avoid cases with
«unsatisfactory» results of treatment of this disease, as well
as to reduce the frequency of repeated hospitalizations to

the clinic by 3.9 times, and the number of beds-days — by
3 times, which indicates an improvement in the results of
treatment of patients, an increase in the quality of life and
a reduction in the duration of disability.

Conclusions
1. The reasons for the unsatisfactory treatment
results of patients after the use of traditional laparoscopic
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longitudinal gastric resection, characterized by low values
of «excellent» and «good» treatment results, both in the
immediate (9.6% and 22.5%, respectively) and in the long-
term (11.1% and 22.2%) periods, are the development of
a high incidence of postoperative complications (up to 1.15
units per 1 patient) and recurrence of gastroesophageal
reflux disease. All this required repeated hospitalizations of
patients to the clinic (an average of 3.2+ 0.9 times) with an
extension of treatment time (up to an average of 15.6+0.3
bed days), which in turn caused a decrease in the quality of
life of patients against the background of the preservation
of the components of the metabolic syndrome.

2. The optimal option for laparoscopic longitudinal
gastric resection in patients with metabolic syndrome
on the background of gastroesophageal reflux disease is
a technically feasible option for creating an anti-reflux
position of the stomach with the formation of an anti-reflux
cuff around the abdominal part of the esophagus by tightly
stitching the mobilized part of the large omentum on the
calibration probe 36 Fr.

3. The use of modified laparoscopic longitudinal
gastric resection in patients with metabolic syndrome
on the background of gastroesophageal reflux disease
improved the results of immediate treatment results in
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XIPYPITHHOMY JIKYBAHHI XBOPAX METABOJIIYHAM CHHAPOMOM HA ®OHI TACTPOE30®ATEJIIO
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Pesrome.

OsKkupiHHS Ta METabONIYHNH CHHAPOM TAKOXK € OCHOBHUMH (haKTOpaMU PO3BHTKY 3aXBOPIOBAHB CEPACUHO-CYIMHHOI CHCTEMH,
JIETANBHICTh BUJ SKHX, 32 CTATHCTUYHUMH JaHUMH, 3aiiMae mepire Micie. Bee e CBiTInTh Npo BaXKINBICTH MPOBEACHHS HAyKOBHX
JOCIIKEHb [aTOJIOr i 3 KOMOPOIAHUM Tepedirom.

Meta pocJimkenHs. Pozpodka MonudikoBaHOi METOIUKH JIAMapOCKOMIYHOT OMOBKHBOI Pe3eKIlil HUTYHKY MPH XipypridHOMY
JIiKyBaHHI XBOPHX Ha MeTabONIYHUIi CHHIPOM Ha TJIi racTpoe3odareanbHoi pedIroKCHOT XBOpooOu.

Marepiaaun Ta MmeToau. Po6oTa 3acHOBaHa Ha POBECHHI ITO/BIHHOTO KOTOPTHOTO MOPiBHSUTBHOTO aHAIII3Y JIBOX T'PYIl XBOPHX, SIKi
Oynu Binibpani nmpotsirom 2020-2023 pokis. 3aranoM y gociimkeHHi B3suin yaacts 120 xBopux. [Ipu ipomy XBopi, siki iepedyBaniu Ha
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060paTOpPHUX MOKAa3HHUKIB, [0 XapaKTEePU3YIOTh IIPOSIB METa00JIITHOTO CHH/IPOMY, MaJla TEH/ICHIIIO 10 MOKpameHHs . [loka3HuK rrikemil
HaTIIe 3HIKYBaBCs, Bi0yBaacs HopMairi3amis JJabopaTopHUX MOKA3HUKIB auciimigemii. [Ipu ipoMy 3Minn nokasuukis Ha 14-30 nenn
TTicIsIoNepariiHoTo 1epioxy HabyBaIn JOCTOBIPHOTO XapaKTepy B IOPIBHAHHI 3 BUXiJHUMHU 3HAUCHHSIMU.

BucnoBku. BuxopucranHs Moan(iKOBaHOT JIAIIapOCKOMIYHOT ITOJOBKHBOT PE3eKIil IIUTYHKY Y XBOPHX 13 METAOOIITHIM CHHIPOMOM
Ha T1i racTpoe3ogareaabHOT peIIoKCHOT XBOPOOH TO3BOJIHIIO HOKPAIUTH Pe3yIbTaTH BiITaJICHOTO JIIKYBaHHS Y BUIVISIL ITi IBUIICHHS
YaCTOTH «BIIMIHHHX» Pe3ylbTariB y cepenaboMy 3 11,1% no 23,3% Bumazkis, To6T0 y 2,1 pasu, «100pux» pe3ynsraris —3 22,2% no
50%, To0T0 y 2,25 pa3u, MOBHICTIO YHHKHYTH BUITAJIKIB 3 «HEJOBOJIEHUMI» PE3yJIbTaTaMH JTiKyBaHHS IIbOTO 3aXBOPIOBAHHS, a TAKOXK
CKOPOTHTH YacTOTY IIOBTOPHHX TOCHITaNi3aIiN y KITiHIKY y 3,9 pa3y, a KiIbKiCTb JIDKKO-HIB —y 3 pa3y, 0 CBITYUTH PO MOTIMICHHS
Ppe3yabTaTiB JTIKyBaHHS XBOPHX, MiIBUIIEHHS SIKOCTI JKUTTS Ta CKOPOYEHHS TEPMIHIB BTPATH Mparie3aTHOCTI.

KurouoBi ci1oBa: racrpoesodareansha pediokcHa XBopoda; XBOpi 3 METaGOIYHAM CHHAPOMOM; JIaNIAPOCKOMIYHA MOIOBKHS

Pe3eKIis NUTYHKY; Pe3yJIbTar.
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SPECIFICS OF PEDIATRIC INJURIES
ASSOCIATED WITH THE USE OF PERSONAL

_ ELECTRIC MOBILITY DEVICES
Yu. Kotsyubynska!, N. Kozan?, V. Chadiuk?,

T. Kotyk?, I. Ivaskevych?, A. Kotsyubynsky?
Ivano-Frankivsk National Medical University?,

Ivano-Frankivsk National Technical University of Oil and Gas?
(Ivano-Frankivsk, Ukraine)

Summary

Injuries among children resulting from the use of personal electric mobility devices are common and contribute to a range of
adverse societal outcomes, including increased financial strain on healthcare systems, instances of disability, pediatric mortality, and
other related consequences. Consequently, investigating the characteristics of pediatric injuries associated with this type of trauma is
of paramount importance, as the findings may serve as a foundation for the development and implementation of preventive strategies.

Objective. To delineate the structure of pediatric trauma and injury mechanisms associated with personal electric mobility
devices across different age groups; to compare injury patterns resulting from electric scooters, hoverboards, and electric
bicycles; and to examine the correlation between the use of basic protective equipment and the manifestation of trauma.

Materials and Methods. The study utilized forensic medical data, including radiographic and computed tomography (CT)
imaging, sourced from inpatient records at the Ivano-Frankivsk Regional Children’s Clinical Hospital and forensic medical
examinations conducted at the Ivano-Frankivsk Regional Bureau of Forensic Medicine. The sample comprised 50 children aged
4-18 years who sustained injuries while using personal electric mobility devices.

Results. Traumatic brain injuries accounted for 72% of cases involving electric scooters, 24% for hoverboards, and 3%
for electric bicycles. Neck trauma was observed in 75% of electric scooter cases, 25% for hoverboards, and none for electric
bicycles. Upper limb injuries were reported in 45% of electric scooter cases, 48% for hoverboards, and 6% for electric bicycles.
Lower limb injuries were documented in 56% of electric scooter cases, 37% for hoverboards, and 5% for electric bicycles. Chest
trauma was most prevalent in electric bicycle cases (75%), followed by hoverboards (20%) and electric scooters (5%). The
absence of basic protective equipment was found to significantly influence the frequency of injuries among children.

Conclusions. The study elucidated the structure of pediatric trauma associated with the use of personal electric mobility
devices. The findings demonstrated that the lack of basic protective equipment significantly impacts the incidence of injuries
among children across various age groups.

Keywords: Traffic Injury; Childhood; Personal Electric Mobility Device Injury; Injury Mechanism; Traumatic Brain Injury.

Introduction

The 21st century marks a period of significant
advancement in micromobility, characterized by the rapid
proliferation of light electric vehicles, such as e-scooters and
e-bikes, in urban centers and metropolitan areas. In Ukraine,
the development of personal light transport has been
particularly notable, encompassing over 12 types of devices,
including Segways, electric unicycles, rollerblades, electric
rollerblades, hoverboards, and others. Concurrent with the
increasing prevalence of personal electric micromobility
devices on roadways, there has been a consistent rise in
traffic-related accidents and associated injuries [1-4].

Annually, thousands of individuals, including children,
sustain injuries or disabilities due to accidents involving
personal electric mobility devices, leading to profound
impacts on family life and broader societal well-being [5-7].

The anatomical and physiological characteristics
of children render them more susceptible to distinct
injury mechanisms and higher injury rates compared to
adults, potentially exerting detrimental effects on their
development [8-9]. Consequently, investigating the
structure, mechanisms, and consequences of pediatric
injuries resulting from the use of personal electric mobility
devices is of considerable relevance. Such research
can inform the development of preventive measures,
including age restrictions and mandatory use of basic safety
equipment, to mitigate the risk of injuries among children
utilizing these devices.

Objective. To determine the structure of pediatric
trauma and injury mechanisms associated with personal
electric mobility devices across different age groups, and
to compare injury patterns resulting from electric scooters,
hoverboards, and electric bicycles.

Materials and Methods

The study utilized forensic medical data, including
radiographic and computed tomography (CT) imaging,
obtained from inpatient records at the lvano-Frankivsk
Regional Children’s Clinical Hospital and forensic
examinations conducted at the Ivano-Frankivsk Regional
Bureau of Forensic Medicine. The study cohort comprised
50 children aged 4-18 years who sustained injuries while
using personal electric mobility devices. Injuries were
categorized by age group: Group 1 —males and females
aged 4-6 years (10 individuals); Group 2 —aged 7-9 years
(10 individuals); Group 3—aged 10-13 years (10 individuals);
Group 4 —aged 14-18 years (10 individuals).

Inclusion criteria consisted of voluntary consent from
parents or guardians and an age range of 4-18 years for
individuals injured while using personal electric mobility
devices. For cases involving forensic examinations,
additional consent was obtained from the relevant
investigative authority (police investigator). The scope
and methods of the comply with Helsinki Declaration
principles on biomedical research (1974), as amended at
the 41st International Assembly in Hong Kong (1989),
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involving human subjects. The study ensured adherence to
core principles: respect for persons, informed consent, and
risk-benefit assessment.

Results and Discussion

Analysis of morphological injury characteristics across
different age groups and device types (electric scooter,
self-balancing hoverboard (hereafter hoverboard), electric
bicycle) revealed characteristic neck, upper and lower limb,
chest, and traumatic brain injuries (Fig. 1).

Traumatic brain injuries were most frequently
associated with electric scooters (72% of total cases),
followed by hoverboards (24%) and electric bicycles (3%).
Neck injuries were observed in 75% of electric scooter
cases, 25% of hoverboard cases, and none in electric
bicycle cases. Upper limb injuries were reported in 45%
of electric scooter cases, 48% of hoverboard cases, and
6% of electric bicycle cases. Lower limb injuries were

documented in 56% of electric scooter cases, 37% of
hoverboard cases, and 5% of electric bicycle cases. Chest
trauma was most prevalent in electric bicycle cases (75%),
followed by hoverboards (20%) and electric scooters (5%).

These findings are consistent with those reported by
McKay W, et al. 2023 [10], confirming that e-scooter and
hoverboard users predominantly experience traumatic
brain and limb injuries, whereas e-bike users are more
likely to sustain chest injuries, with fewer instances of limb
and brain injuries.

The absence of basic protective equipment was found
to significantly influence the frequency of injuries among
children. The correlation between injury frequency and the
presence or absence of basic protective equipment (e.g.,
helmets, knee pads) is illustrated in Fig. 2. These findings
are corroborated by other studies examining the impact
of helmet use on the occurrence and severity of injuries
among electric scooter users [11,12].

Fig. 1. Structure of pediatric injuries associated with personal electric mobility devices.

Fig. 2. Relationship between injury frequency and the presence or absence of basic protective
equipment.
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The study revealed that for children aged 4-6 years, the
most prevalent injury mechanism was falling from an elec-
tric scooter, with no reported collisions between scooters and

Cc

motor vehicles. A similar trend was observed in the 7-9 age
group, though a new mechanism emerged — scooter-vehicle
collisions —accounting for 2% of total injuries (Fig. 3).

Fig. 3. Injury mechanisms: A — electric scooter and vehicle collision, B — electric scooter
and pedestrian collision, C —falling from a moving electric scooter.

In the 10-13 and 14-18 age groups, falling from electric
scooters remained the predominant injury mechanism (57%
and 55%, respectively). These older age groups also exhibited
an increased frequency of scooter-vehicle collisions (Fig. 3).

Analysis of the results demonstrated that falling from
a scooter was a characteristic injury mechanism across
all age groups, consistent with findings from prior stud-
ies [13-14]. No scooter-vehicle collisions were reported
among children aged 4-6 years. Isolated instances of such
collisions were observed in the 7-9 age group. Notably,
a clear trend emerged: as the age of the children increased,
so did the frequency of scooter-vehicle collisions.

Conclusion

The study delineated the structure of pediatric injuries
associated with personal electric mobility devices: users
of e-scooters and hoverboards predominantly sustained
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OCOBJHUBOCTI TPABMYBAHHSI AITEW MMPU EKCIIJIVATAIIT EJEKTPUYHNX 3ACOBIB
MNEPCOHAJBHOI MOBLJIBHOCTI

10. 3. Koywouncvxa', H. M. Kozans*, B. 0. Yaowk*, T.JI. Komux', |. 5. Isacbreeuu’,

A. O. Komio0uncohKuii?
IBaHo-®paHKiBChbKHUiT HANIOHAJBLHUI MeIMYHUIT YHIBEPCUTET?,
IBano-®paHKiBCHKHI HANIOHAIBLHUI TeXHIYHUI yHiBepcuTeT HAQTH i rasy?
(m. IBaHo-®paHKiBChK, YKpaiHa)

Pesrome.

TpaBmyBaHHS AiTel M Yyac eKCIUIyaTamii eIeKTPUYHUX 3aC001B EPCOHATBHOT MOOIIBHOCTI € MOIIUPEHUM SBUILEM 1 TATHE 3a
c00010 psi/I coianbHO-HETAaTUBHUX HACTIKIB, TAKKX SK (piHAaHCOBE HABAaHTAKCHHS Ha JIIKYBAJIbHI 3aKJIa 11, IHBAIIU3aLlisl, CMEPTh 0Ci0
JUTSYOTO BiKy Ta iHIIi. ToMy BUBUECHHS 0COOMMBOCTEN YIIKOKEHB AITEH PU JAHOMY BHI TPABMH € TyXe BaXKIIUBHM, a/KE OTPUMaH1
PEe3yJIbTaTH MOXYTb JISI'TH B OCHOBY PO3POOKH Ta BIIPOBA/UKCHHS MPEBEHTHBHUX 3aXOJiB.

Merta. BcTaHOBUTH CTPYKTYpY JUTSA4OI TPABMHU Ta MEXaHI3M YTBOPEHHS TIJIECHUX YLIKOJDKEHb, OTPUMAHUX BHACIIJOK TPABMH Ha
CJIIEKTPUYHMX 3aC00axX MEePCOHAIBFHOI MOOLTBHOCTI, y AiTEH Pi3HUX BIKOBHUX TPYIl, MOPIBHATH OCOOIMBOCTI TpaBMYBaHHA IiTeH BHa-
CITIJIOK EKCIUTyaTallii eJIeKTPOCaMOKaTiB, TIpOCKYTEpiB Ta eNCKTPOBEIOCHIIE/IIB; BCTAHOBUTH 3B’ 30K MK HasSBHICTIO 0a30BHX 3ac00iB
3aXHCTY Ta IPOSBOM TPABMH.

Marepianu i MmeTonu 10caiIKeHHs. Y TOCHTIIKEHHI BUKOPHCTOBYBAJIUCH CYAOBO-MEIMYHI 1aHi, Y TOMY YHCIi, pOTOpEHTreHOrpa-
MU Ta Pe3yJbTaTd KOMIT I0TepHOI ToMorpadii, oTpuMaHi 3 kapT cranioHapHux xsopux i3 KHII «IBano-®pankiBcbka ObnacHa qursada
kiiHiyHa JdikapHs [ OP» Ta mig yac mpoBeAeHHS CyI0BO-MEAMYHOI €KCIEPTU3HU AiTeH, KOTpi TpaBMYyBaJICA BHACIIIOK €KCILTyaTawii
CJIEKTPHUYHMX 3aC001B MepCOHAIBbHOI MOOLTBHOCTI, [BaHO-PpaHKIBCHKOTO 00JaCHOTO OIOPO CyAOBO-MEIUYHOI €KCIIEPTH3H CTOCOBHO
50-t1 oci6 Bikom Big 4 10 18 pokis.

Pe3yabraTu qociaiakeHHs. BctaHoBIeHO, 0 YepenHo-Mo3KoBa TpaBMa y 72,0% Bij 3araibHOI KiTbKOCTI BUITAIKIB TPAaBMYBaHHSI,
3ycTpivanacs ImpH eKCIUTyaTalii eJIeKTPUIHOTO caMOKaty. Y BHIIAJKY TPaBMYBaHHS Ha ripoOOpIi 4acToTa MposiBy YEPEmHO-MO3KOBO1
TpaBmu cranoBuia 24,0%, a 1yt TpaBMyBaHHS Ha eJIeKTpuaHOMY Berocurei — 3,0%; TpaBma mimi: y BUMaJkax TPaBMyBaHHS HA SIICK-
TPUYHOMY caMOKarti gacTtora ii nmposiBy craHoBmiaa 75,0%, y Bumaaky tpaBMmyBaHHs Ha Tipobopai — 25,0% Ta 30BciM He 3ycTpidaiacs
[IPY TPaBMYBaHHI Ha €JIEKTPUYHOMY BEJIOCHUIIEl; TpaBMa BepxHixX KiHIIBOK: 45,0% BumaakiB 3ycTpivanocs y BUIIAAKY TPaBMYBaHHSI
Ha enekrpocamokari, 48,0%, y Bumaaky TpaBMyBaHHs Ha ripo6opai ta 6,0% Ha enekTpoBenoCcHIe li; TpaBMa HIDKHIX KiHIiBOK: 56,0%
BHUIAJIKIB 3yCTPIUaocst y BUIIAKy TPaBMyBaHHs Ha enekrpocamokari; 37,0%, y Bumaaky TpaBMyBaHHs Ha ripodopai Ta 5% Ha enek-
TPOBEJIOCHIIC i ; TpaBMa rpyaHoi Kinitku: 75,0% BHmaakiB 3ycTpidanocs y BUIAAKy TpaBMyBaHHs Ha enekrposenocureni; 20,0%, y Bu-
majaKy TpaBMyBaHHs Ha ripodopai ta 5,0% enexrpocamokari. [CTOTHO Ha 9aCTOTY BAHUKHEHHS TUIECHHUX YIIKODKCHD Y [ITeH BILTUBAIO
BIJICYTHICTh 0a30BHUX 3aC0O0IB 3aXHUCTY.

BucnoBku. Pe3ynbratom mpoBeneHOi poOUTH CTano BCTAHOBICHHS CTPYKTYPU JUTAYOI TPAaBMH, MOB’S3aHOI 13 €KCILTyaTaIli€l0
CIIEKTPUYHHX 3aC001B MEPCOHAIBEHOT MOOUTBEHOCTI. JloCIiKeHO, O BiCYTHICTh 0a30BHX 3aC00IB 3aXHMCTY iICTOTHO BILITMBAE HA YACTOTY
TpaBMYBaHHS JiTEH Pi3HUX BIKOBHX IPYIL.

Ki11040Bi cj10Ba: TpancnopTHa TpaBMa, AUTAYMiL BiK; TpaBMa Ha €IEKTPHYHMX 3ac00aX IIepPCOHATbHOT MOOLIEHOCTI; MEXaHi3M
TpaBMYBaHHSI; YePEIHO-MO3KOBa TPaBMa.
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BIJJJAJIEHI PECIIIPATOPHI HACJIIAKHA
INEPEJUACHOI'O HAPOJIDKEHH A
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Pesrome

He nuwe oimu, a i dopocii 1100u, AKi HApOOUIUCH NEPeOYaACHO, NPOMALOM HCUMMSL CIMPAXCOAIOMb 8I0 PeCNIpAMOPHUX
3AX60PIOBAHL HA MILL NOPYUEHHS CMPYKIMYPU Ma YHKYIL Te2etb, SKI 3 uacom moxcyms noziputysamucsi. CyuacHi 0ani 6Kkazyoms
Ha me, Wo M0O8a Moxce Umu npo cneyugiune XpoHiuHe 3ax60PI06AHHSA 1e2eHb, N0’ A3aHe 3 NePeOdaCcHUM HAPOOIHCEHHAM,
HAAGHICMb AKO20 MOdIce ICIOMHO NIOGUWYEAMU PUSUK XPOHIYHO20 0OCMPYKMUBHO20 3AX60PIOGANHS 1e2eHb 8 OOPOCIOMY Giyi.
Haeanvrno nompioni ne auute suznavenuss ma Kiacugikayis yici namonoeii, a i 00CHiOHceHHa MeXaHizmia 11020 6UHUKHEHH ma
nepebicy. Cmae 6ce 0inbul 04e8UOHUM, WO He MITbKU 2eHEMUYHI, NPEHAMAIbHI MAd HEOHAMAbHI YUHHUKY NIOSUULIOMb PUSUK
nopywenus QyHKyii n1ecend y nonyaayii nepeduacHo HapoOXCeHUX NAYIiCHMI6, a Wo YUCIeHHI Naueu y OUMUHCMSI, AK-0m
CROBLIbHEHUL picm, alepeiuna ceHcubinizayis, pecnipamopHi iHgexyii, XpoHIuHi 3ananients i OKCUOAHMHUL CIpec, d MAKONC
KYPIHHA ma 3a0pYOHeHHs NOGIMpPs MOXCYMb 8idiepasamu OIIbULY POlb, HIXHC Y8a#caniocs paniue. 3 0enady Ha CKIa0Hy ma
bacamo@akmopHy npupooy XpoHiuHO20 3aX60PIOBAHHSL JIe2eHI8, NO8 A3AH020 3 NEPEOUACHUM HAPOOICEHHIM, OISl BUSHAUEHHS
NPOSHOCMUYHUX YUHHUKIG | pO3POOKU cmpameziil eghekmusHoi npoghinaxmuxy HeoOXioni HO8I NioXoou I NPOCHEKMUGHT KITHIYHI

Q0CHIONCEHHSL 3 BIONOBIOHOK NOMYICHICTIIO.

Knwuoesi cnosa:. nepeouacne napodocenns; pecnipamophi nacuioku; oponxonezenesa OUCNAA3ist; YUHHUKY PUSUKY; (yHK-

yis 1eceHsb; npoinaxmuxa.

Bertyn

Y 2020 pori y CBiTI HAPOAUITKCS MTEPETIACHO (10 3aBEp-
eHHst 37 THK. BariTHOCTI) 6mu3bko 13 M HemoBAT. [1o-
HaJ1 80% 3 HEX OyJ1H MOMIPHO 200 HE3HAYHO HEAOHOIICHUMHU
(32-36 k), a npubmusHo 15% nepeayacHux MOIOTiB Bij-
Oymucs ipu TepMiHi BariTHocTi MeHmie 32 tik. [1]. Tlopis-
Hs1HO 13 2010 p. yacTka mepea4acHOr0 HAPOPKCHHUX ITCH
y cBiti y 2020 p. He3nauno 3pocna Bix 9,8% mo 9,9% [1].

3aB/sSKU yI0CKOHAJICHHIO TIEpUHATAIBHOI JIOIOMOTH
3HAYHO OLIBINE MEPEIYaCHO HAPOKCHUX HEMOBIIAT 3apa3
BW)KUBAIOTH 710 IEPBUHHOT BUIIMCKH 3 JIIKapHI, HIX y TOme-
PEeIHI JeCATHIITTS. 32 yMOBHU HaJISKHOT aKyILIepChKOT Mpak-
THKH Ta 3a0e311eUeHHsI Cy4acHOT IHTeHCHBHOI Teparlii HaBiTh
cepen JIiTeH, sIKi HapOAMIIUCh Ha[3BUYaiHO HEIOHOIICHUMHU
(3 Tepminom recramii (TT) < 28 Tik.) i BiINOBIIHO MarOThH
HaWBHIIUU TEpPUHATAIBHUN PU3HK, PIBEHb BHIKHUBAHHS
y PO3BHHCHUX KpaiHaX Ha ChbOrofaHi HaOmmkaeTsest 10 90%
[2,3]. Onnak, He3BaXkarOUM HA I1i TOCATHEHHS, TEPeIUacHe
HapOJUKEHHSI 3JIMIIAETHCS TIEPIIOI0 32 MOMUPEHICTIO
NPUYHNHOK HEOHATal bHOI cMepTHOCTI [4] Ta mpoBigHOO
NPUYUHOIO CMEPTI NITEeH 10 JOCSITHEHHS 1" ITUPIYHOTO BIKY
(muTstyoi emeptHOCTI) y cBiti [5]. IlepeauacHo HapomKeHi
HEMOBIIATA, SKi BIKWIIM, MAIOTh TAKOXX 3HAYHO BUIIUN
PH3HK BiJIaJCHUX HECIPUATINBUX MEIUKO-COI[iaTbHUX
HACITI/IKiB IOPIBHSIHO 3 IOHOIICHUMH JiThbMH [1]. Baromum €
1l eKOHOMIYHHH TSTap JUIsi CHCTEM OXOPOHH 310POB’s1, TTOB 51~
3aHUH 3 HaJIAHHSAM TPUBAJIOT MEIUKO-COIIaIbHOT TOTOMOTH
1iif kareropii nauieHTiB. Tak, cy4acHi 3arajibHi BUIATKH Ha
MEJIMYHY JONOMOTY HaJ3BUYaiHO HEOHOILEHIH JIIOANHI
OPOTATOM KHUTTS Y PO3BUHEHHUX KpaiHaX MEPEeBHIIYIOTh
0,5 mua gomapis CLIA, npudomy 6u3bko 70% 1iel cymu
NPHUITATA0TH Ha TIEPiOJ MICs MEPIIOro POKy KUTTs [6].
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Jlronu, sIKi HAPOIWIIUCS TIEPEeJUacHO, 3HAYHO YaCTilIe,
HIXK JOHOIICHI OJTHOJITKHU, XBOPIIOTH MPOTSITOM JKUTTS,
BKJTIOYAFOUH IATOJIOTII0 IIEHTPaJIbHOI HEPBOBOI 1 CEpIEBO-
JIETEHEBOT CUCTEM, a TAKOXK MeTa0oiuHi mpodnemu. Bin-
TIOBIJTHO CMEPTHICTh B AUTHHCTBI Ta MOJIOIOMY TOPOCIIOMY
Billi 00EpHEHO MPONOPIIiiiHa TecTalliifHOMY BiKYy HA MOMEHT
HapoKeHHs [7].

OcTtaHHIMH pOKaMH 3’SIBIISEThCS BCE OUIbINE CBiTYEHB
TOTO, IIO MePeT9aCHO HAPOJDKEHI JIITH CKIIaJal0Th OCOOIUBY
TPYILy PU3HUKY II0JI0 3aXBOPIOBAHb MXAJIBHOI CHCTEMH, 1 11e
MOX€ ICTOTHO BIUIMBATH Ha IXHE TOJANbIIE KUTTSA. MoBa
WiJie He JIMIIe TIPO HOBi HAYKOBI JaHi Ta 3MIHY TPaIUIliTHIX
VSIBIICHB, — HIETHCSI PO HOBI MPAKTUYHI BUKIIMKH, K1 OUi-
KyIOTh MEIMYHY CIUIBHOTY BXKE B OCSHKHOMY MaiiOyTHBOMY.
Bin mouatky 3actocyBaHHS cypdakTaHTHOI Teparii, sika
ICTOTHO TTOKpAIWIa BIYKMBAHHS MIEPEIaCHO HAPOIKEHUX
HEMOBJIAT, y CBITI Hapoauiuch nonan 500 MitH HemoHOIIE-
HUX JIiTeH, HalicTapmuM 3 SKuxX 3apa3 0au3bko 30 pokKiB.
Hogi 1aHi BKa3yIoTh Ha Te, 10 CYTTEBO BHIIA pECIipaTopHa
3aXBOPIOBAHICTh Y TAKHX MAII€HTIB 30€PiracThCst yIPOIOBK
xUTTs. [IpuTamanHi IM aHOMaJIbHUH PO3BUTOK JIETEHb,
3HIJKEHA TIKOBa eKcliparopHa QyHKIs 1 mpuckopeHe ii
TIOTIPIIEHHS TiIBUIIYIOTh PU3UK BUHUKHEHHS XPOHIYHOTO
00CTPYKTHBHOTO 3axBoproBanHs jieredb (XO3JI) HaBiTh 3a
BIJICYTHOCTI KJIIHIYHMX O3HAK 3aXBOPIOBaHHs. TakuM 4u-
HOM, ITepeT4acHi MOJIOTH OTPUMYIOTh BCE OUIbIIE BU3HAHHS
SIK BOXKJIMBUH YHHHUK PAHHBOTO ITOXO/DKEHHS 3aXBOPIOBAaHb
JereHs y qopociux [8,9].

HaiipaskJnBili YHHHUKH PU3HUKY JOBIOCTPOKOBOI
3aXBOPIOBAHOCTI JiereHb.

Binpuicte AOCHIKCHD, CIPSIMOBAHUX HAa PO3YMiHHS
BiJIaJIEHUX PECIipaTOPHHUX HACIIIKIB ITepeTIacHHX 10JI0-
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TiB, JoHeJaBHa (OKyCyBaJINCh HAa OPOHXOJETEHEBIH uc-
mwiasii (BJIJ]). Lle xpoHiuHe 3aXBOPIOBAHHS € OCHOBHUM
pecripaTopHHM YCKIIQIHEHHIM y TepeI4acHO HapopKe-
HUX JiTell B Cy4acCHUX BIiJJIUJICHHSAX IHTEHCUBHOI Teparii
noouapomkennx (BITH). Bouno 6ymo Brepiire onucano
MOHa/T 55 POKIB TOMY Y HEMOBIIAT 13 CEpeHIMU TecTalii-
HUM BikoM 34 THX. 1 Macoro Tijia IpH Hapo/pKeHHi 2234 1,
SIKi TOTpeOyBaJIi BICOKUX KOHIICHTPAIlii KUCHIO 1 TPHBAIOT
wtygnoi BeHtuisii nereds (ILBJT) [10]. PentreHonoriusao
i maroMophoJoTiuHO Y HUX BUSBISLIH PiOpo3 Ta eMpizema-
TO3HI 3MiHM Yy Jerensix. Eminemionoris Ta natonorist BJIJ]
3 TOTO Yacy 3HAYHO 3MIHMJIUCH, 1 3apa3 Ie 3aXBOPIOBAHHS
MIEPEBAXKHO JIIarHOCTYIOTh Yy Ha/[3BHYAHO HEIOHOIIEHUX
HEMOBJIAT 3 Macoto Tia npu HapokenHi Menie 1000 ,
B JICTCHAX SKHX YaCTillle 3HAXOASTh BEJIUKI TA CIPOLICHI
aJIbBEOJIN, MEHII 3HAYHI YPaXCHHS CIiTeNII0 AUXalIbHUX
NIISAXIB 1 CY/IMH, & TAKOK MEHII siBHI (i6po3Hi 3minm [11].
s eBourorist Oyita OB’ s13aHa 3 YIOCKOHAICHHSIMH KJITHIYHOT
MPAKTHUKH, SKi BIAOYIHUCH IPOTATOM OCTAHHIX ICCATHIIITE,
BKJIIOYAIOYHM PErioHati3alio nepruHaTaNibHOI JOTIOMOTH,
HIMPOKE BUKOPUCTAHHS aHTEHATAIbHOT cTepoinonpodiiak-
TUKH, cypdakTanTHOI Teparii, HeiHBa3iiHO1 AMXaTBHOT -
TPUMKH, a TAKOXK MOKpaIleHHs TexHiku Ta meroxi [1IBJL.
VYee e 3a0e3nedmio icToTHe 301IbIICHHS TOKA3HHUKIB BU-
KMBAaHHS HAHMEHIINX ITepeaYacHO HAPO/HKCHUX HEMOBIISIT
B ocTanHi aexanu [3].

CyuacHuii kniHigHEA HiarH03 BJIJ] € peTpocrnekTnBHIM
1 BUBHAYAETHCS CTYNICHEM JUXATbHOI M ATPUMKH/KUCHEBOT
Teparii, MOTPiOHUX MepeaIacHO HAPOMKEHINH TUTHHI ITiJT
4yac MEPBUHHOI rocmitanizaimii. [IpoTsrom ocTaHHIX TBOX
JICCATHINITE [Tt aiarHocTuku BJIJ] Ta BU3HAYCHHS 11 TSDK-
KOCT1 BUKOPHCTOBYBaJIU MOTPeOy Y JOAATKOBOMY KHCHI
oHaiimMeHIe 28 1HIB MicJisl HAPOPKEHHS Ta HEOOX1IHICTh
3aCTOCOBYBATH JOJaTKOBHI KHCEHB i/ab0 MUXanbHy M-
TPUMKY B mocT™MeHcTpyanbHomy Biti (IIMB) 36 Tuk. [12].
CyuacHi Bu3HaueHHs Ta Kiacudikarii bJI/] mepexbagarors
Oe3rocepe/iHe OIIHIOBaHHS PECIiPaTOPHOTO CTATyCy Malli-
entiB y [IMB 36 Trk 3 BUKOPUCTAHHSIM J0aTKOBUX JaHHX,
OITHAK, YHUKAIOUN HeOOX1THOCTI BPaXOBYBAaTH MOTICPETHI [THI
KkucHeBol Teparii [13, 14]. BonHovac, okpecneHi miaxomu 10
BH3HAYCHHS Ta KJIacH(DiKaIlii TSHKKOCTI 3aXBOPIOBaHHS O3HA-
4atoTh, 10 bJIJ] € niarno3oMm, sIkuii BCTAaHOBIIOIOTE B MEPIIIi
MICSIIII JKUTTS Ta BUKOPHCTOBYIOTb ISl BUSIBIICHHSI HEMOBJISIT
3 0COONHBO TSDKKAM KIIIHIYHUM TIepediroM 3aXBOpIOBaHHS
MPOTATOM KITBKOX TH)KHIB 1 MICSIIB MiCIs HAPOIKCHHS.
OTxe, HasBHICTH BJI] citiz po3misgaT Sk YHHHUK PUIHKY
I10/10 IOBFOCTPOKOBHX MPOOJIEM 3 JIET€HSIMHU, BPAXOBYIOUH,
OJHAK, IO iHII (haKTOpH, SAKI MOXKYTH JiITH B pAHHBOMY
JUTUHCTBI, SIK-OT ajepriuna ceHcubimizamis [15], indexii
HIDKHIX TUXanbHuX HUsaxiB [16], kypinas marepi mix gac
BaTiTHOCTI, TACHBHUI BIUTUB AUMY Ta 3a0pyIHCHHS MOBITPS
B AUTHHCTBI [17] BONTHBAIOTH Ha PO3BUTOK i (POPMYBaHHS
(hyHKIii, a TaKO)K Ha Tepedir 1 TSHKKICTh 3aXBOPIOBAHb Jie-
IeHb IPOTATOM yChOTO KUTTS, HezanexkHo Bixg TI' [18].

Jitu, siKi HApOMITUCS TepeuacHo, HMOBIPHO, MAIOTh
MiJBHIICHY YYTJIHBICTh 10 3a3HAYCHHUX BHILE BIUIMBIB
B paHHbOMY Billi. OfIHaK, 10IaTKOBE MTOPYILEHHS TPAEKTOPIT
(hopmyBaHHS (QyHKIIIT IeTeHh Y HUX TaKOXX MOXKYTh BU3HA-
YyaTyd MEHIIUHI recTaniiiHui BiK, 40JIOBiYa CTaTh, HAsIBHICTH
BHYTPIIIHBOYyTPOOHOI 3aTPUMKH PO3BUTKY i/a60 XOpioamHi-

OHITY, MOXJIMBICTB JIIKYBaHHS 32 JOTIOMOTOIO Cyp(haKTaHTy,
a TaKOK THI 1/ab0 TPUBAICTh ANXATBHOT MTiITPUMKH TTiJT 4ac
nepBUHHOI rocmitamizarii [19].

Hiaruno3 BJIJI moci 4acTo BUKOPUCTOBYIOTh ISl TIO3HA-
YEeHHSI CKJIaTHOTO 3aXBOPIOBAHHS JIETEHIB Uepe3 NeCATIIIITT
micis Toro, sk auruHa sanumuiaa BITH, 3aebuibioro ir-
HOPYIOUH 1HIII YMHHUKHU PU3KKY. BopHoYac, MU MOKH 111e
TOYHO HE 3HAEMO, HAcKibKky HasBHICTH BJIJ] He3anexHO
MIPOTHO3YE MOKa3HUKK (YHKIIIT JIereHb B MIKIILHOMY Billi
Ta misuinre [18]. Baxknugo, mo unMano mepeadacHo Ha-
POIDKEHHUX JItofieH, siki He xBopinu Ha BJI/], ocobnuBo THX,
x10 Hapoawiuch rnpu TI" 32-36 Tk, BCce yacTilie cKiaaa-
I0Th TPYITy PH3HKY IO/I0 PO3BUTKY 3aXBOPIOBAHHS JICTCHB
B MaiibytHpOMY [20].

3TiIHO 3 BUCHOBKOM EKCIEPTiB Ha CHOTOIHI HATallbHO
MoTpiOHA HOMEHKIIATypa, BKIFOYHO 13 CTATUCTUYHOIO, sika O
aJIeKBAaTHO OMHCYyBaJsia crienn(ivyHe 3aXBOPIOBAHHS JETCHD
y HepeaYacHO HapOIKEHUX JIOJCH MPOTATroM yCchoro ix-
HBOTO KUTTS He3anexHo Bix HasBHOCTI BJIJ] [18]. Tepwmi-
HOJIOTIYHO 116 MOKe OyTH «3aXBOPIOBAHHS JIETCHb, [1OB’sI-
3aHe 3 MepenyacHuM HapomkeHHsam» [18,21,22]. Cygacue
PO3YMIHHSA MEXaHi3MiB, IO JIS)KaTh B OCHOBI IIbOTO 3aXBO-
pIOBaHHSI, € HEMOBHUM. 30KpeMa, HEBIJJOMO, Y1 BOHO € Ha-
CITiTKOM TOTIEPEIHIX CTPYKTYPHUX YIIKOKEHb a0 X Ha-
BIIAKHM IIEPEBAXKHO TIOB’A3aHO 3 TPHBAIOYUM aKTUBHUM (3a-
MaJbHIM) TIPOIIECOM Y TUXATbHHX IIUIAXaX, SIKHH KITiHIYHO
BHUSIBIISIETBCS OpoHxocmasmom [18].

TpaexTopii pyHKUii JiereHb yNPoOaOBK KUTTH
JIIOTUHU.

@yHKis IereHb, BU3HaYeHa 3a popcoBaHUM 00’ eMOM
BUIMXYBAaHOTO MOBITPs 3a ofny cekynay (POB,), 3miHio-
€TBCSI IPOTSTOM JKUTTS BiJIIOBIJHO 10 IEBHOI TPAEKTOPIi.
et moka3HUK 301TBIIYETHCS B AUTHHCTBI Ta AT TKOBOMY
BiIli, JOCATAIOUN MaKCUMyMy MPHOIN3HO y 23-25 poKiB,
micist 4oro BinOyBaeThes ioro (izionoriyHe BiKOBE 3HU-
xeHHs [23]. 3MeHIIeHHS MIBUIKOCTI MOTOKY MOBITPsI Ha
BHJINXY, TTOB’3aHE 3 BIKOM, 3aJIUIIAETHCS HETIOMITHUM
Jutst OinbiocTi srogeid. OHaK TPAEKTOPIst eKCIipaTopHOi
(YHKIIIT JIETeHD € 1HAWBITyalTbHOIO Ta 3aJICKUTH BiJl YHUC-
JICHHUX (DaKTOpPiB, BKIFOYAIOYH TCHETHYHI OCOOIMBOCTI,
N0 aHTEHATAJbHUX 1 paHHIX OCTHATATHHUX YHHHUKIB
PH3HKY, a TAKOXK 3a0pyIHCHHS MOBITPs (30KpeMa, BILJHB
TIOTIOHOBOTO nuMy) [24]. Ha mifcraBi cygacHoro posy-
MiHHS BIKOBHX 3MiH Y (DYHKI[IOHYBaHHI JICTEHb | YNHHHUKIB,
sSIK1 Ha Lle BIUIMBAIOTh, MOXKHA NIepe10avnTH, 10 y Tepe.-
YaCHO HAPODKCHUX JIOJCH HOpMalbHA TPaeKTopis QpyHK-
1ii JiereHp Oyzie MOpPYyIICHOK BHACIIIOK [ii MOTCHIIIHHUX
YHMHHUKIB PU3WKY B Pi3HI BIKOBI MEpiofn Ta B YHIKAIBHUX
inuBinyansaux noeananusx (puc. 1) [18]. Boxnouac, e
MUTAHHS 3QJIMIIAETHCS. HEIOCTATHRO BUBYEHUM, OCKUIBKU
Nali€HTH Y NEepIInX BEJIHKHX KOropTax, sKi nepeOyBann
1 IPOZIOBXKYIOTH NepeOyBaTH Iifi MEIUYHUM CITIOCTEPEKEH-
HSIM, JIMIIE 3apa3 JOCSTaloTh CEPeIHbOr0 JOPOCIOro BiKYy.
Lle HacaMmepen CTOCYETHCST HAA3BUYAHHO HEJOHOIICHUX
JITeH, piBeHb BWKUBAHHS SIKUX ICTOTHO 3PIC TICIIs II0YaTKy
3acrocyBanHs cyphakranty [25]. Kpim toro, GinbiicTh
JIOKa3iB, Kl ICHYIOTh CHOTO/IHI, OTPHUMaHI B MONEPEYHHUX,
a He TPOCTIEKTUBHUX JOCHTIHKEHHX; a TOCTYIIHI JaHi Te-
PEBaXHO XapaKTEPU3YIOTh MAIIEHTIB, SIKUM B IEPIIIi MiCsIIi
KUTTS OyB BcTaHOBiIEeHU miarno3 BJI/L.
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PucyHok 1. MoTeHuilHi TpaekTopii i nopyLeHHs (pyHKUiT lereHb NPOTAroM XUTTHA 3a Simpson
Ta cniBaBT. [18].
lMpumimka. BITH — 8id0ineHHs1 iHmeHcu8HOI meparii HOBOHapPOOXXEHUX.

PecniparopHi HacJIiIKy nepeqyacHOro HAPOAKeHHS
B IMTHHCTBI Ta MiUIITKOBOMY Billi.

[Ticst mepBUHHOT BUITUCKM 3 JIIKApHi Y 0araTbox mepe-
YaCHO HAPOKCHUX JITSH BHUSBISIOTH CTIHKI pecIipaTopHi
cumnromu. [lepequacHe HapOKEHHS ITi/IBUIIYE PU3HK pec-
MiPaTOPHUX YCKIIAJHEHb 1 B KOPOTKOCTPOKOBIH, 1 B JOBTO-
CTpoKOBii nepcrektusi [26]. Tak, mpoTAroM mepimx IBox
POKIB JKUTTS TIOBTOPHOI TOCIiTali3amii moTpeOyoTh MpH-
omzHo 50% niteit 3 BJIJ] [27]. V wkineHOMY Bili nepe-
YacHO HAPOKCHI JIITH MalOTh y 5 pa3iB BHUIMHA PU3UK BU-
HUKHEHHSI Hana/liB OpOHX000CTPYKIIii, HXK TXHI TOHOIIEH]
onHoxiTKHU [28], a pecnipaTopHi CUMITOMH Y HUX TEpe-
Ba)KHO BUSIBJISIFOTH HE3aJIeKHO Bij miarao3y BJIJT [29]. Kpim
TOTO, Y HEZIOHOIICHUX JiTeH YacTille BUHUKAIOTh peciipa-
TOPHI CHMIITOMH, CIIPUYMHCHI (DI3HYHIM HABAaHTAXKCHHSM,
JarHOCTY€eThCs OpOHXialbHA acTMA, a TAKOXK 1M y/Bidi Ya-
CTillIe, HiXk JIOHOIIEHUM POBECHHUKAM, IPU3HAYAIOTh iHI s~
LiFTHI JTIKK, BKJIIOYAR0YH THrassiiHi koprukocrepoinu [30].

VY Hana3BHUYAHO HEJOHOMICHUX MiTCH MOIIHPEHICTH
pecIipaTOpHUX CHMIITOMIB, KiTbKiCTh TOCHITaTi3aMmii Ta
4acTOTa BUKOPUCTAHHS JIIKiB MOKYTh 3MCHIITYBATUCH Y BIIl
BiJ 2 710 6 pokiB, xoua SIMPSON Ta CriBaBT. MOKA3aJIH, 10
y HeMOBIIAT, HapoukeHux 3 TI' < 32 tnxk, yactora Hama-
IIiB OpPOHX00OCTPYKIIii, KAILTIO Ta BUKOPUCTAHHS JIKIiB BiJ
ACTMH MOXKE 3QUTMIIATHCS HE3MIHHOIO B PAHHBOMY Ta Cepe-
HBOMY JUTUHCTBI [31].

Tsrap pecripaTopHUX 3aXBOPIOBaHb, IMOBIPHO, 30epi-
raeTees 1 B misHimomMy Bimi. Tak, y TiATITKIB i3 YUCICHHOT
KOTOPTH Ti3HiX HeJJOHOIIeHUX fitel y [1IBemii BcTaHOBICHO
OLITBITY KITBKICTH OPOHXOOOCTPYKIIiH, HI)K Y JOHOIICHUX
onuomitkis [32].

ITepexpecHi nocmimpkeHHsT PYHKIIT JISTSHD Y IiTEeH Ta
I UTITKIB, SKi HAPOIMIUCH MIEPEIIACHO, 3ACBIIUMIH TIep-
CHCTEHIIIIO 3aXBOPIOBAHHS JIETEHB, SIKE XapaKTePU3yBaJIOCh
OOCTPYKTHBHIMH PO3JIaaMU 31 3HIKCHHSIM @®OB,, CIIIBBIJI-
Homenns ®OB, 10 popcoBaHoi KUTTEBOI EMHOCTI JIETEHb
(DAKEJI) i hopcoBanoro BUIKXy (25-75% DIKEI). YV 2013
p. Oymu ormyOiKoBaHi pe3ylbTaTh MEPIIOTO MeTa-aHalli3y
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JOCIIIIKEHB, SKi TOPIBHIOBAIA (YHKIIIIO JIETEHB TIePe/I-
YaCHO HAPODKCHUX TAIIE€HTIB Y Billi 5-23 poKiB 3 BiAMOBII-
HUMH [TOKA3HUKAMU JIOHOIIeHUX oaHoMiTKiB [33]. Byso mo-
Ka3aHo, [0 eKCITipaTopHa (DYHKIIIS JIETSHb BipOT1IHO MOPY-
[ICHA HE JTUIIE Y JiTeHd, MTITKIB 1 MOJIOIUX TOPOCIHUX, SIKi
xBopimu Ha BJIJI, a 1 y mepequacHo HapoKeHHX 0cib 6e3
nporo giarao3y. Yepes maibke 10 pokiB aBTOpH MTOBTOPIITH
CHCTeMATUYHUI OIVIS i MeTa-aHali3, JOAABIIH 0 HbOTO
CydacHi JOCIIDKeHHS i OTpUMaBIIH (HAKTHYHO TOW caMHil
pesynbrar [34]. Tax, y nirei 3 BJIJ] Binminnicte ®OB, Bin
KOHTPOJIbHUX MOKa3HUKiB ctanoBmia 15,9% (p<0,001),
a s miteit 6e3 BJI/] Taka BiIMIHHICTB 3aTUIIANACH HA PiBHI
npubiu3no 6% (p<0,001). Byso Takox mokasaHo, 110 J0B-
TOCTPOKOBA (DYHKIIiSI JICTCHD 3aJICKUTH BiJl pETiOHATBHHUX
0COOJIMBOCTEH HEOHATONIOTTYHOT IIPAKTUKH 3 HAWKPALIMM
pesyibraroM y CKaHIMHABCHKUX KpaiHaX, MPOMDKHUM —
B IHIIMX KpaiHax €Bpocoro3y i ABcTpalii i Halripmmm —
y Hisniuniét Amepuui [34]. Tedimur OB, y nepenyacHo
HapOKEHUX JIiTeH 1 MiUTTKIB OYyB MOCTIHHUM Y BCIX Bi-
KOBHX TPyIIax, BKa3yIOUH Ha HOr0 MOXIIUBY CTa01Ti3aIiio
B JTUTHHCTBI, 03 BITHOCHOTO MOTipIICHHs (QYHKIIIT JIETeHb
y mi3Himi BikoBi nepiogn. [Ipore nomaTkoBuii Mera-aHami3
PpEe3yNbTaTiB J0CIIPKeHb, BKIIOUCHHUX Y 3raJlaHHil CHCTeMa-
TUYHMI OIIISL, TAKK NIPOAEMOHCTPYBAB 3HW)KCHHSI CITiBBI -
HOIIICHHS (DOBl/ OIKEJI 31 30LTBIICHHSIM BiKY OOCTEKCHUX,
a oTKe moripuieHHs GpyHKIiT JiereHs 3 BikoM [35].
OOmerxeHi gaHi, OTpUMaHi y KiIBKOX TPOCIIEKTUBHHUX
KOTOPTHHX JOCIIKEHHSX, CBIYaTh, 10 3HAYHO HEJIOHOLIIe-
HHX JiITeH MOXXE XapaKTepU3yBaTH NPOrpecyroda 00CTpyKLis
JIUXaJIbHUX [IIAXIB 31 3HMYKEHHSAM CIIIBBIIHOIIEHHS d)OBll
@OXKEJ], ynoBiIbHEHOK THHAMIKOI POCTY JIereHb (3HHU-
JKEHUMH TeMIIaMH 301IbIIEHHS (DOBI) 200 oOoma 1umu
3MiHaMH TPOTATOM yci€i (pa3u 3pocTaHHs QYHKIIIT JTeTeHb
Ha BIAIIOBIHINA TpaekTOpii. Y MPOCHEKTUBHIN KOropTi aB-
CTpaTiCHKUX TiTeH, ki Hapomtuch 3 TT < 32 Tik. micns
oyaTky 3actocyBaHHs cypdakrtanty [31], pesynprarn
crnipometpii (POB,, ®OB,/DKEIT i POB,, ..,) vy Biui
Bix 4 10 12 pokiB MOTipIIyBaIUCh MIOPOKY MIOHANMEHIIIE
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Ha —0,1 Z-xoedimieHTa, BiAXUISIOYUCH BiJl HOPMaTbHOT
TPAEKTOPIT TOHOIICHUX OAHOJITKIB. B 1HIIII# aBCTpasifichKiit
KOTOPTI IepeIyacHO HapOKEHUX IiTel 3 recTaliitHum
BikoM < 28 Tm abo Macoro Tijia MpH HapoOJUKEeHHI <
1000 r (40% 3 sKUX OTpUMAaTH CypPaKTAHT) TOPYIICHHS
excriparopHoi ¢yHKuii serens y Bini Big 8 no 18 pokis
MPOTrPECYBAIIH 13 CEPEIHBOIO BIAMIHHICTIO CITIBBIAHOIICHB
®OB,/®XEJT nporarom usoro nepioay y -0,27 (95%
nosipunii inrepsan [[I]: Bix—0,54 1o -0,01) [36], mpote
6e3 TIOIATBIIIOTO MOTIPIICHHS 0 JocsATHEHHS 25 pokis [37].
Haromictb, pe3ynbrary HENI0aBHBOTO MPOCIEKTUBHOTO
KOTOpTHOTO AociikeHHs B Hopserii npogeMoHcTpyBany,
110 TPA€KTOPIi1 (PYHKIIT JIEreHb Ha/[3BUYaifHO HEJOHOIICHNX
JIiTed B AUTHHCTBI Ta MiMJIITKOBOMY Billl 3aJHINAJINCH
napajeIbHIMH TPAEKTOPisSAM JOHOIICHHX JiTel, Xoua i Ha
3Ha4HO HIKuoMy piBHi [38]. aui momo mporpecyrodoi
OOCTpPYKIIii AMXaJIbHNX IUISAXIB B JUTIYOMY Ta IMiUTITKOBOMY
Billi Oynu TakoX OTpUMaHi B aMepukaHcbkii [39] Ta
niBenbKii [40] koroprax mepeayacHO HAPOKEHUX JITEH.

VY OHX MPOCTIEKTHBHUX JOCIIHKCHHIX OUTBINI BiIXH-
JICHHS! B/l HOPMaJIbHOT TpaeKTopii BikoBOT (pyHKIIT JIereHb
Oymu OB’ s13aHi 3 MeHIUM T, TpHBAIIIO MEXaHITHOIO
BEHTWIALIERO JiereHp i/abo KucHeBow Tepamiero y BITH,
HasBHiCcTIO BJIJI, moTOBIIEHHAM OpOHXIAILHUX CTIHOK 32 Jla-
HUMH KOMIT FOTE€pHOI TOMOTrpadii, MTacHBHUM 200 aKTHBHUM
KyPiHHSM, a TAKO)K HAsBHICTIO acTMu y Matepi [31,36-40].

[opymieHHs excripaTopHOi (GYHKIIIT JIeTeHb CIIocTepira-
I0ThCSI HE JIMIIE y HAWOIIbII He3pUINX JITEH, a i y TOMipHO
a00 Mi3HIX HEJJOHONICHNX IMAIliEATIB. X04a iICTOPUIHO BBa-
JkKaocs, o Taki AiTH (i310J0TiYHO Maibke He BiApi3HS-
FOTHCS BiJl JOHOIICHUX OJHOJITKIB, Cy4acHi aHi CBiI4aTh,
10 TIepeIIACH] ITOJIOTH y TepMiHi 32-36 THK OB’ s13aHi 3 TIO-
TIpIICHHSM EKCIipaTopHOi QyHKIUIT JIereHb, 301IbIICHHIM
KapIioMeTadOIIYHOTO PU3HKY i MOPYIIEHHIMH HEBPOJIOTIY-
HOTO PO3BUTKY B TUTHHCTBI Ta Mi/uTiTkoBoMy Bitii [18,20].

PecnipaTopHi HacaiAKu nepeg4acHoOro HapoIKeHHs
B MOJIOIOMY /IOPOCJIOMY Bili

VY GUIbIIOCTI HIepeIYacHO HAPOKEHHUX MIIIITKIB, SKi
MaJTi PECIipaToOpHi CHMITTOMH B TUTHHCTBI, B TUHAMIIII CITO-
CTEpIraroThes KIIHIYHE MMOKPAICHHS 1 HOPMaJIbHE XKUTTS.
OpHak, BizyalbHI JTOCIHIKEHHS 3aCBIAUMIH, IO IS IIUX
TMAIIEHTIB XapaKTepHi CTIHKI 3MiHM CTPYKTYpH JETeHb 31
30epeKeHHAM eM(i3eMaTO3HUX AUITHOK ¥ IHTePCTUIIIHHIX
3aTEeMHEHbB, IIOTOBIICHHIM OpOHXIaTBHUX CTIHOK i MO3aid-
HOO TeTEPOTEHHICTIO JiereHeBoi mapenximu [41]. Orxke, He
IMBHO, 110 Y YaCTHHU NaLi€HTIB MOXYTh yTPHUMYBaTHCh
aCTMONO/IIOHI CUMITTOMH 3 ITOTPEOOI0 3aCTOCYBAHHS BiJIIIO-
BiJTHUX JIIKiB. THITOBOIO TaKOX € 3HMKEHA PE3UCTEHTHICTh
1o ismuanx HaBaHTaxeHb. [lloHalimenmie 1o 18 pokis 30e-
PIraeThesi pU3UK MOBTOPHUX rochitaiizaniid. Y 10pociux,
SKi epeHecin «ctapy» BJIJ1, Moxe BUSIBIATHCS BHILA, HDK
y JIOHOIIEHHUX OTHOJIITKIB, YaCTOTA PECITIPATOPHUX CUMIITO-
MiB i BUKOPHUCTaHHS JTiKiB Bix acTmu [42].

BinbmiicTs neperyacHo HapOKEHUX JIFOAEH He Jocsira-
I0Th PIBHS 04IKyBaHMX MaKCUMaJIbHUX MTOKA3HUKIB EKCITipa-
TOPHOT (DyHKIIIi JIereHb y 3M0pOBHX JOpociux. MeTa-aHaii3
IHAMBIya IbHUX MaHUX YYacHUKIB 11 mociimKeHb, HApO-
sxkennx 3 TI < 32 k. abo macoro Tia < 1500 T, mopiBHSIHO
3 KOHTPOJIbHUMH TIOKa3HUKaMH JIOHOLIEHHUX OTHOJIITKIB, SIKi
HApPOIUITUCH 3 HOPMAIBHOI Macoro Tina (> 2499 1), y ce-

penHboMy Billi 21 pik BUSIBUB JIOCTOBIpHE 3HWKEHHS Z-KOe-
GIiLieHTIB ISt ®OB, y nepea4acHo HAPOHKEHUX ManieHTIiB
(cepenns BiqminnicTs: —0,78; 95% JII: Bix —0,96 mo —0,61)
[43]. Kpim Toro, 24% mepeayacHO HapOHKCHHX JFOICH MaITH
3HAYEHHS <DOBI, AKi OyJIH HYKYE IT°SITO1 TIePIICHTHITI, TIOPiB-
HSTHO 3 Jumie 7% TakuX NOKa3HHUKIB y KOHTPOJBHIN rpyIi
(cniBBimHOIIEHHS nrancis: 4,16; 95% JI1: 2,99-5,78). Box-
HOYAC, y Iepe/IuacHO HapopKeHuxX aopociux i3 BJIJI B ana-
MHe31 CIipOMETPUYHI MOKa3HUKK OYyJIM HAWTipIumMH. bisb-
ITICTH MAIIE€HTIB Y XX TOCTIKEHHAX Hapoaumuch 10 1990
p., 1 e 15% 3 HUX oTpUMain €K30TeHHUH Cyp(daKTaHT.

JlocmimkeHHs y JOPOCIHUX, SIKI HApOIMIIHCS ITePEeaIacHo
B 90-Ti pokn, KoM Teparrisi cyppaKkTaHTOM cTasa KJIIHIYHO
JOCTYITHOIO, MTPOJACMOHCTPYBAJIN BUPA3HIIIl PE3yJIbTaTH.
Bymo BcTaHOBIEHO e OiNMBIII BiIMIHHOCTI TTOKa3HHUKIB
®OB, Mi’k KOHTPOJILHUMH Ta MEPEIYacCHO HAPOIKEHUMH
nartieaTamu, ski Oyna 6inbir Hespimamu (y pasi TI < 28 Tk
a0o macu Tina mpu HapomkerHi < 1000 r BinMiHHICT Z-KO-
edimienti cranosmia —0,97; 95% JII: Big —1,23 mo -0,71
[44], a mis mopocnux, siki Hapoawuch 3 T < 26 Tuk, Bij-
MiHHICTB Oyrna mie Oinbinoro: —1,31; 95% JII: Bix —1,61 no
—0,98 [45]). V mux mocmiKeHHSX cepeaHi BiAMIHHOCTI
Z-xoe]ilieHTiB s ®OB, 3anexHo Big HassBHOCTI BJIJT
6ynu mpubnusuo ognakosumu (0,66 [44] i —0,85 [45])
1 BiITIOB1TaJIH TIOKa3HUKAM y 3raJaHOMY BHIIC METa-aHAi31
[43]. OTxe, He3aMEeKHO Bil BUSHAYCHHSI, SIKE BAKOPUCTOBY-
BaJIOCh, AiarHo3 BJIJ] 3anuiiaBcst BAXKIIMBAM paHHIM MapKe-
POM HOPYIICHHS SKCITiPAaTOPHOT (DYHKIIIT JISTCHb B PAHHBOMY
JOPOCTIOMY BIITi.

BonHouac, BaXJIMBO BiA3HAYUTH, IO B IEPEAIACHO
HapoKeHUX qopociux 6e3 BJIJ] B anamHe31 y nux 10cCii-
JOKEHHSIX TaKOK BHUSIBISUTMCH MOPYIIEHHS €KCIipaTOPHOT
(yHKuii nerens 3i sHmKeHHAM Z-KkoedinienTis qus ®OB,
y mexax Bix—0,5 1o —1,05 [44,45]. IcHYIOTS TaKOX JTIOKA3H
MOPYIICHHS BIAMOBIJHUX CIIIPOMETPUYHUX MOKA3HHUKIB
B MOJIOZIMX JAOPOCIHX JIFOACH, SIKI HAPOJHUIIKCH MEPEaIacHO
3 TI" 32-36 Tuok. [20].

Jluue kinbKa JOCIIKEHb BUBYAIN YHHHUKH PU3UKY T10-
PYILICHHS eKCIipaTopHoi (DYHKIIT JIereHb B TIepeadacHo Ha-
POMKEHUX MOJIOAUX JopociuX. OHE 3 HUX MPOICMOHCTPY-
BaJIO, IO TOCIIITaNi3aMis B paHHBOMY TUTHHCTBI 3 TIPUBOLY
TSDKKHX TOCTPUX pecrHipaTtopHux iHdekii Oyna mos’s3aHa
3 HUKYOIO TKOBOKO €KCITIPAaTOPHOIO (PYHKIN€Er0 JiereHs (ce-
PpeIHs BiIMiHHICTD Z-KOSIIli€HTIB IS <I>OB1/<1>)K€I[: -0,61;
95% J1I: Bix—1,02 10 —0,21) 1, 3HOBY TaKH, 1ie 3HIKEHHS OYII0
HaOLTBIM y THX, XT0 MaB BJI/I B anamHesi (BiaMiHHICTD
Z-xoeirienti: —0,74; 95% JII: Bix —1,24 no —0,24) [46].

SIk110 MOAMBUTHCH HA HAsBHI JaHi B IMHAMIIl POKIB,
eKkcripaTopHa (QYHKI[iS Tepe9acHO HApOKCHHUX JIITeH
i mopociux 6e3 BJIJ] y 2020 p. Oyiia He3HaUHO KPAIIOFO 1M0-
piBHSHO 13 70-MH poKaMu MUHYIIOTO CTOJITTS, OHAK CTAJI0
TIPIIOO MOPIBHSHO 3 MOKa3HUKAMHU JIOHOIIICHUX OJHOJITKIB
(puc. 2A). BomHouac, 3yCHIUISE HEOHATOJIOTIB OCTAHHIMH
POKaMH Tak{ 3MIHMJIM Ha Kpallle CUTYallilo y Mali€HTiB 31
BCTaHOBJIEHUM miarHo3oMm BJIJT (puc. 2B). Sxiro x orri-
HIOBAaTU TUHAMIKY (DYHKIIii JIETeHb 3 BIKOM IaIli€HTIB, TO
y aireit 1 nopocnux 6e3 bJI/] BoHa He mokpariyBaiach Ta
3aJIMIIanack Tipiioro, Hix y moHomenux (puc. 2B); Tomi sk
3a HasBHOCTI BJIJ] cioctepiranock siBHE NOTipILIEHHS 3 Bi-
koM (puc. 2I') [34].
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MepenuacHo HapoaxkeHi 6e3 B/1,

% POB;

b

% ®OB;,

MepenyacHo HapoaxkeHi 3 61/

% ®OB,

Pik Ha MOMEHT HapoAXKEHHA

r

% ®OB;

Bik nauieHTiB, pokmn

PucyHok 2. BigmiHHOCTi y nporHo3oBaHomy % ®OB1 BignoBigHO [0 POKY HapOAKEeHHs
Ta BiKy nauieHTiB [34].

lMpumimka. ®OBL — ¢hopcosaHuli 06'em 8uduxy 3a 1 cekyHOy.

PecniparopHni Haciigky nepeg4acHOro HapoIKeHH
B CcepeIHbOMY /I0POCJIOMY Billi.

Ha crorozmai Bee 11e HeloCTaTHRO TOCTOBIPHOI iH(pOpMaTTii
PO AMHAMIKY (YHKIT JIETEHb Y OPOCIUX JIOACH, SKi
HApPOJIITUCS TIEPEAYacHO, TICIs AocsATHEHHS Biky 20 pokiB
[18]. OnHak 3HauHE 3MEHIICHHS MIKOBHX CIIPOMETPUYHHX
MOKa3HUKIB 10 JOCATHEHHS 1boro BiKy [43] i paHHiii mo-
YaTOK MaiKe He3BOPOTHOI OOCTPYKIIiT TUXaIbHUX [UISXIB
CTaJIM MiIrPYHTSIM JUIS TINOTE3H, 3riHO 3 sikoto XO3JI moxe
OyTH HACITIIKOM TTePeT9aCHOTO HAPOKEHHS Y YACTHHH [IUX
MoJtonux Jrozeit [8,9,23,47]. JlilicHo, HEIOaBHO KOMicist
Lancet i3 XO3JI Bu3HauMIa TiATHIT 3aXBOPIOBAHHS, SKAN
TIOXOJTUTH 3 PAHHBOTO TIEPIOAY JKUTTS JIFOAWHH 1 HacaMIIepe
noB’s3aHMi 3 epeqyacHuM HapomkeHHsAM [9]. [loou
JETANBHINIE AOCTIANTH el Ba)KIMBHA 3B’ 30K, MTOTPiOHI
MIPOCIICKTUBHI JTOCIIIKEHHSI 13 3aJly9eHHSIM MepeadacHo
HApOPKCHUX Jitoniei, crapimx 40 pokis.

Ha croromi jmie gexiapka TakKuX JOCHIIKEHD OIIHIO-
BaM (DYHKIIIIO JIETEHb B MEPEAYacHO HAPOIKEHUX JJ0POC-
nux Bikom noHaa 20 pokiB. Jleski 3 HUX MOBIIOMIIIH TIPO
JUHAMIKY eKCHipaTopHOi (yHKIIT JIereHb BIAOBIAHO 110
HOPMAJILHOT TPAEKTOPIT TIABKH 3 HIDKINMH TTOKA3HUKAMHU
[38,48], Toxi sk iHILII BUSBHIN OTipLICHHS QYHKLIT MOPIiB-
HSTHO 3 TOHOIICHHMH OiHOTiTKaMu [45, 49].

Hosi nani cBigyare, Mo y JOPOCINX, SKI HAPOAHUIHNCH
mpu TT 32-34 Tux., criocTepiraeTbes MPUCKOPEHE MOTip-
LICHHS eKCITpaTopHOi (QyHKIIT JIETeHb IPOTATOM I’ SITOTO
Ta MOCTOTO JECATHIITh KUTTS 13 MOPIYHUM CepeHIM
suwkenHaM ®OB, na 8,4 mi (95% Al Bix—24,0 1o 7,8) Ta
(DOBl/ DIKEIT - na-0,21 (95% Al Big—0,50 10 0,08) mo-
PIBHSIHO 3 JOHOLICHUMH oHONiTKamu [50].

IcHye HemocTaTHRO NAHMX, SIKI XapaKTEPHU3YIOTh 0CO-
6nmBoCTI (DYHKIIT JereHb B MOIMYJIALIT IepeyacHo Hapoa-
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YKEHHX JIIOJIeH Ha JT0JIaTOK 10 CITIPOMETPHYHHX ITOKA3HUKIB.
BukoHaHi J0CHTIPKEHHS! IPOAEMOHCTPYBAIN TEHACHIIT 10
3HIKEeHHs Iu(y3iitHOT 31aTHOCTI JlereHb [51], mopyueHoi
MeXaHiKH epuepuyHoi TnxanbHoi cucTeMu i eMdise-
MaTo3HMX 3MiH [52], npu4omy HailOiIbII SBHI BiAXHICHHS
BiJl HOPMH BUSBISUTMCH B MauieHTiB 3 HaiimMeHuM TT [43].
BizyanbHi 1oCTiKEHHS 3 BUKOPUCTAHHIM KOMIT FOTEPHOT
ToMOTrpadii 3 BUCOKOIO PO3AUTFHOIO 3AATHICTIO 3aCBIAUMIN
HasIBHICTH CTPYKTYPHHUX YIIKO/KEHB, X04a IX CTYIiHb CYT-
TEBO BiJIPI3HABCS Ta HacaMIIepe/] 3aJIe’KaB BiJl 3aCTOCYBaHHS
cypdakranTHOi Teparmii [53]. JliHiliHi Ta TPUKYTHI CyOIIeB-
paJbHI 3aTEMHEHHS, JUITHKA 3HIKECHOI MUTBHOCTI TapeH-
XIMHU Ta TIOTOBIICHHS OpOHXiaIbHUX CTIHOK HaifuacTimie
BUSIBJISUTM B TIEPEYACHO HAPOKEHUX AITEH, TOI SIK Y J0-
pociux goMminyBanu eMbizemarosHi 3minu [54]. BogHouac,
cepiifHi KoMIT I0TepHI ToMOTrpadivyHi JOCTIHKEHHS JIETCHb
y HepeT4acHo HapOKEHUX JITeH 1 JOPOCINX HE ITPOBOIU-
JIMCh, @ TOMY OCOOJIMBOCTI AMHAMIKHY 3a3HaYE€HUX 3MiH Ipo-
TSITOM JKUTTS 3/1€01TBIIIOTO0 3aIHMIITAI0THCS HeBiomMumu [18].

Otxe, 3aXBOPIOBAHHS JICTCHb, TTOB’SI3aHE 3 NEPEAIaCHIM
HapOLKEHHSIM, € HAlOLTBII paHHBOIO (POPMOIO 31 BCIX XPOHIU-
HHX pecHipaTOpHHX 3aXBOPIOBAHB 3 SIBHUMH JIOBIOCTPOKOBHMH
HACJIIIKaM¥ TS 3710pOB’sI BEJIMKOI Ta 3pOCTa0vu0l MOMyJISLIi
Jroziel. BrKoHaHI TOCITIIKEHHS 3aCBIUILIH, IO JOPOCII, SIKi
HapOIMITICS IEPETIACHO, MAIOTh CyTTEBO TIpIII CITIPOMETPHYHI
TIOKA3HUKH Y Billi Oi3bK0 20 pOKiB, KOJM eKcripaTopHa (hyHK-
11isT JIETEHb MEPEBAKHO J0CSATaE MAKCUMYMY. BUTbIITCTh 3 HHUX
TIPU [IbOMY HE MAIOTh CKapr 1 KJIHIYHUX cuMmnToMiB. HaBiTh
3 HOPMaJIbHUMU TeMITaMH1 (i310JI0TT9HOTO MOTIPIICHHS €]
(yHKIIT TPOTATOM HACTYITHUX POKIB, BOHH, HMOBIPHO, IpHpe-
YeHi Ha BUIIY XPOHIYHY peCHipaTopHy 3aXBOPIOBAHICTb B I10-
JIaTBIIOMY JKHUTTI MOPIBHSHO 3 IOHOIICHUMH OHOJITKaMH.
[NepemuacHe Hapo/PKEHHSI M 1HIIT YUHHUKH PU3HKY MIPOTSATOM
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HACTYITHHX JICCATIIIITh 3aMiHATh TFOTFOHOKYPIHHSI SIK TOJIOBHY
npranny XO3JT [9]. Tloku 1m0 nepii Taki MaieHTH MUHYIHA
BimMiTKy 50 pokiB, Marour yTpudi BUL IIaHcH po3BUTKY XO3J1.
CoTHI THCSY WIYTh 32 HUIMH, HE TIepeOyBAF0YH ITiJT METITIYHIM
HADJBIIOM 1, SIK TIPABHJIO, HE KOHTPOJFOKOUH (BYHKITIFO JICTCHB.
HeoOxigHiCTh JOBrOCTPOKOBOTO CIIOCTEPEIKCHHS 3a
JIFOITEMH, HAPOIDKCHUMH TMIEPEIIacHO, BCE OLTBIIIC BU3HAETHCS
Ta BiZI0OpakaeThCs B HOBHUX KITIHIYHAX HACTAHOBAX, SIKi HE
JIMIIE MICTSTh Oa)kaHi peKOMEHIANil ISl KIIHIIKUCTIB, aje
1 BUCBITIIFOIOTH HETOCTATHRO BUBYCHI ITUTAHHS, SIKi TOTPEOy-
10Th HeraitHo1 yBaru. /Iyt po3poOKy GBI 0OTPYHTOBAHNX
PEKOMEHAAITIH 1I0JI0 ONITUMAIFHOTO BUKOPHCTAHHS PI3HUX
METO/IIB IIarHOCTHKH, MOHITOPHHTY Ta JIIKYBaHHS HEOOXiTHI
TTOAJTBIIN MTPOCIICKTHBHI JTOCIIHKEHHS 13 3aTyUCHHSM JIITeH,
ITITITKIB 1 TOPOCITHX, SIKi HAPOIWITICE IepeadacHo. OCHOBHA
MeTa — i1eHTH(IKyBaTH NiArPyIH MalieHTiB (HaMpUKIIa,
3 JIETCHEBOIO TIEPTEH3IEI0), SIKI MOXKYTh OTPUMATH KOPUCTh
BiJl 3aCTOCYBaHHS [ILTbOBUX TCPAIICBTUYHUX YTPyUIaHb.
3HaHHS MEXaHI3MiB, 1110 JISXaTh B OCHOBI ITOPYIIEHb aJlbBe-
OJISIPHOTO Ta MIKPOCYAMHHOTO PO3BUTKY, BUHUKHECHHS BJ1/],
BI/THOBJICHHS 1 0COONMBOCTEH (PYHKIIIT JIETeHb IPOTSITOM TIep-
IIOTO POKY KUTTS, B IUTHHCTBI Ta MIUTITKOBOMY Billi, BKIIFO-
YalOYH POJT TCHETHYHHX I CITeHETHYHNX (DAKTOPIB, a TAKOXK
MIKpOOiOMY, MOKE JOTTIOMOTTH BU3HAYHTH JIIarHOCTHYHI, TIPO-

NMiTepatypa:

THOCTHYHI Ta TEpAIeBTHIHI O10MapKepH, a TAKOK BIIKPHTH HOBI
LUTIXU JUTs €EKTUBHUX JIKYBaHHS Ta PO(UIAKTHKH 3aXBO-
PIOBaHHS JICTEHb, TTOB’S3aHOTO 3 TIEPEAYaCHIM HAPO/KEHHSIM.

BpaxoByroun uncieHHi YMHHUKH, SIK] BIUIMBAIOT Ha PO3-
BUTOK XPOHIYHMX JIETCHEBHX 3aXBOPIOBAHb y Pi3HI Nepioan
XKWTTS, BIJNOBIAb HA 3alIUTaHHS PO Te, SIK MU MOXKEMO 3a-
Mo0IrTH M, € CKJIa/IHIIIO0, HIX 371aBajocs panimre. L{imkom
IMOBIPHO, KOMIUTEKCHHH IiAX1, SKAH BKIFOYaTHME TTPOQi-
JIAKTUKY TeperdyacHux nosnoris i BJIJI, momyk 6iomapkepis
JUTSL pAaHHBOTO BUSBIICHHS acTMU Ta XO3J1 1 BHKOpHCTaHHS I1i-
JIeCTIPSIMOBAHOI 1H/TMBITyali30BaHOl Tepartii, KaMIaHii TpoTH
KypiHHS, a TaKOX €(pEeKTHBHUI KOHTPOJIb PaHHIX BIPYCHUX
pecripaTopHuX iH(EKIH Ta TOTeHIIHHOT IMyHOMOTYIISIIIT
MOXKyYTb OyTH KopucHuMH [24]. Lle BUMaratume 00’ € THaHHS
3yCHIIb €KCIICPTIB 13 PI3HUX ray3eil (HeOHATOIOTH, TIeiaTpH,
JIKapi-MyITbMOHOJIOTH, JiKapi 3arainbHol NPAKTHKU TOLIO),
SIKI TIPAIFOBAaTUMYTh Pa30M HaJl pO3pOOKOI0 MaiOyTHIX TIPo-
(inakTUYHMX 1 JTIKyBaIBHHUX cTparerid. Ha cborogni Hemae
CYMHIBIB, IO JIOCII/PKCHHSI peCIipaTopHOi aToJoTii aiTel
PaHHBOTO BIKY € BUPIMIAIBLHUMH ISt 3a0€311eIeHHs MaioyT-
HBOTO 3JI0POBOTO PECHIPATOPHOTO CTAPIHHSL.
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LONG-TERM RESPIRATORY OUTCOMES OF PRETERM BIRTHS
D. Dobryanskyy, A. Menshykova

Danylo Halytsky Lviv National Medical University, Ministry of Health of Ukraine
(Lviv, Ukraine)

Summary.

Both children and adults who were born prematurely are more likely to suffer from respiratory diseases throughout their lives,
which can lead to a decline in lung structure and function over time. Current evidence indicates that there may be a specific lung disease
linked to prematurity, significantly increasing the risk of developing chronic obstructive pulmonary disease in adulthood. There is an
urgent need for more research into the definition and classification of this condition, as well as the mechanisms behind its occurrence
and clinical manifestations. It is becoming increasingly apparent that not only genetic, prenatal, and neonatal factors contribute to lung
dysfunction in preterm individuals, but also various childhood exposures. These include stunted growth, allergic sensitization, respiratory
infections, chronic inflammation, oxidative stress, as well as factors like smoking and air pollution, which may have a larger impact than
previously recognized. Given the complex and multifactorial nature of chronic lung disease associated with preterm birth, we require
new approaches and well-powered prospective clinical studies to identify prognostic factors and develop effective prevention strategies.

Key words: Preterm Birth; Respiratory Outcomes; Bronchopulmonary Dysplasia; Risk Factors; Lung Function; Prevention.
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®YHKIIII TA OKPEMI MEXAHI3MU
BIUIMBY BIFIDOBACTERIA HA CTAH
3/10POB’1 HEMOBJIAT

T K. 3HaM€HCbKa, 0. B. Bopoﬁﬁoea (JHTEPATYPHHPI OFHHH)

JY «BceykpaiHCbKuil IECHTp MaTepUHCTBA Ta AUTHUHCTBA
HAMH VYxkpainu»
(m. KuiB, Vkpaina)

Pezrome.

Bigioobaxkmepii € unenamu Kuwko8oi Mikpooiomu n00uUHU, A OesKi Wmamu 30amHi YuHUmu 0300posuutl enaus. Pio
Bifidobacterium ranescumos 0o akmunobaxmepin (Actinobacteria phylum). Firmicutes, Bacteroidetes ma Actinobacteria
CKAAOaiomb HatvucIeHHiuLy Qiny 6 mikpobiomi Kuweunuxa rioounu, npusomy Firmicutes ma Bacteroidetes nepesaocaioms
vy oopocaux, a Actinobacteria —y nemosnsim na epyonomy eucooosysanni, oe 6ighioodaxmepii moxcymo 0ocseamu pieHs, Wo
nepesuwgye 90% 6i0 3acanvroi bakmepianvroi nonynayii. Bonu € 00HUMU 3 nepuux MiKpOOHUX KOIOHI3AMOpié KUUEUHUKA
HOBOHAPOOIHCEHUX [ 8I0Ieparomy KaOU08Y pOlb Y PO3BUMKY iIXHbOI Qizionozii, 6ka0uaiouy 003pieants iMyHHOI cucmemu ma
BUKOPUCTNAHHSA XAPYOBUX KOMNOHeHmi8. [lilicho, 0esKi NOJCUGHI PeuosunU, MAKI AK 01i20caxapuou 1100CbKo20 MOIOKA, €
saxcausuUMuU paxmopamu possumky oigpioobaxmepii. Hapasi icnyroms 006pe 3a00KyMeHmo8aHi HayKosi 00KA3U epekmusHocmi
npenapamis, wjo micmame 0ipioobaxmepii, npu OeaKUX KUWKOBUX Md NO3AKUWKOSUX NAMOA02IiAx. V yvomy 02nsdi mu
30cepedumocs Ha poni 0ihioobaxmepiil K U1eHi8 KUWKOBOI MIKpODIiomu 10OUHU MA iX 3aCMOCY8aHHI AK NPOOIOMUKIE 074

npoginaxmuky ma AiKy8aHHs 3ax60PI06aHb.

Knrwuoesi cnosa: vixpobua xononizayis; nemosnama; bifidobacteria.

VY 3710pOoBOMY CTaHi KHAIIKOBOTO «€y0i03y» iCHYE IOITy-
TSI TIPUPOTHOT MIKpOOiOTH, SIKa I0TIOMarae miaTpuMyBaTh
TOMEOCTa3 JIOAWHH, MATPUMYI0UN a00 KOpUTyrouH (izioso-
TiYHI poIecH, o0 IpoTHAIsTH 3MiHaM. PiBHOBara Mosxe
OyTH TOpYyIIeHa, KOJIM BHYTPIIIHI a00 30BHIIIHI (akTopH
3MIHIOIOTH ITI0 MiKpOOHY CIIBHOTY, IO MPU3BOIUTE 10
CTaHy «AUcOi03y», IKUi 4aCTO MPU3BOAMUTE JI0 IPOOIEM 3i
370poB’siM [1]. SIckpaBuM TIPHUKITAIOM IUCOATAHCY KHIITKO-
BOI MiKpOOI1OTH € HACTITOK BUKOPHCTAHHS aHTHOIOTHKIB IS
TKyBaHHS 1H(EKIIH 1711 3HATIEHHS TAaTOTeHHIX MiKpoopra-
Hi3MIB, aJie BOHU TaKOX MOPYIIYIOTh pOOOTY CHMOIOHTIB, SIK
MyTYyaJliCTiB, TaK 1 KOMEHCAIB, 1[0 HACEISIOTh KUIICYHIK
mronuuw [2]. Leir haxT, pasoM 3i 3pOCTaHHSIM PE3UCTEHT-
HOCTI 10 aHTHO10THKIB 3yMOBIIIO€ 3aIliKaBICHICTH 10 3a-
CTOCYBaHHS KOPUCHHUX MIKpOOPTaHi3MiB, a00 MPoOiOTHKIB,
AK1 JOTIOMAraroTh y JiKyBaHHI 1H(QEKI[i MIITXOM BiTHOB-
JICHHS KHAIIIKOBOTO TOMEOCTa3y, 30KpeMa Y HEMOBJIAT 1 JTITEH.
[leprre Mi>kHApOIHE KOHCEHCYCHE BU3HAYCHHS POOIOTHKIB
Oyno 3anponioHoBano y 2001 poui rpymoro ekcrnepris, 10
SKUX IpregHanucs [IpooBosaa Ta CillbChKOrocnonapehKa
opranizamis (IICO) Ta BeecBiTHs opranizartis OXOpOHH
3nopos’st (BOO3) [3]; HemomaBHO BOHO OyI0 MpHAHSTE
3 HEe3HAYHUMHM I'PaMaTHYHUMU BHIIpaBIeHHAME HaykoBuM
KoMiTeTOM Mi>KHapOIHOI HayKOBOI acorriaii mpobioTHKiB
ta npebiotukis [4], a came: «IIpoGiOTHKH»: «KHUBi MIiKpO-
OpraHi3MH, SIKi IpH BXUBAHHI B aJICKBaTHUX KIJTBKOCTSIX
MIPUHOCATH KOPUCTH IJISL 3710POB’ S TOCTIONAPS».

[epmi tocmiKeH S, M0 MiATBEPAKYBaIN HAIBHICTD
TIEBHUX OaKTEepiil y «<HOpMaTBHIX» (PeKamisx K iziomoriy-
HUH CTaH B 37I0pOBOMY KHIIIEYHUKY, OyJIM TPOBE/ICHI e Ha
nouarky mutysoro cromitrs. Y 1900 poui neniarp I'. Ticchbe
BUSIBUB aHAepoOHi OakTepii 3 po3aBoeHoro0 («Oidizomomio-
HOI0») (HOPMOI0, SIKUX OyJI0 6araro y (ekamisx HEMOBIST
Ha TPYTHOMY BHTOIOBYBaHHi, i Ha3Bas ix Bacillus bifidus;
3TOIOM BiH 3aITPOTIOHYBaB BUKOPHCTOBYBATH II0 OaKTEpiro
JUTS JTIKyBaHHs KUIIKOBHX iHMekii [5]. V Tomy *k mecs-
tumitTi E. Mop TOBiTOMHUB TIpO HAsBHICTH KHCIOTOCTIHKOT
reoMopdHoi 6akTepii, siky Bin Haszsas Bacillus acidophilus,
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110 MEIIKA€ B KHIIEYHUKY HEMOBJIST BUKJIIOYHO Ha MaTepHH-
cproMy Moot [6]. O6uaBa aBTOpH 3amepedyBaty, Mo Ii
OaxTepii CTAaHOBIATH AOMIHYIOUY «(PIOPY» HEMOBISATH HA
rpyaHoMy BUTOOBYBaHHi [7]. BoaHouac, Ha modarky 1900-x
poxkiB E. MedHiKoB pHITyCTHB, IO TOBr'a TPHBATICTH )KUTTS
OonrapchKux cemsH Oynia 3yMOBIIEHA OITBIINM CTIOKHBAH-
HSIM KHCJIOMOJIOYHUX MPOoAyKTiB. L{i paHHi ciocTepexeHHs
BBa)XKaIOTHCS BIANPABHOIO TOYKOIO JUJIsi BCTAaHOBICHHS
3B’A3Ky MK MOJKITHBHIMH TIepeBaraMy KUIIKOBHUX OakTepiit
1 IEBHUX MPOAYKTIB XapuyBaHHS Ta 30POB’SIM JIFOIUHH.
OTXe HaWMOMUPEHITNMHI POIaMH IPOOIOTHKIB IS
MATPUMKH 310p0OBOi poOOTH KHIIKiBHUKA y JTIOJUHU €
naktobakrtepii Ta Oipimobaxrepii. Jleski KOHKpeTHI BUIN
6iinodakrepiii, six i jakTobaKTepiii, MatoTh craryc GRAS
(Generally Recognized As Safe), napannii FDA (Yrpasmin-
HSIM 3 CaHITapPHOTO HATIISAY 3a SIKICTIO XapYOBUX MPOAYKTIB
i mequkamentiB CIIIA). Kpim Toro, feski 3 HUX, Ha OCHOBI
TPUBAJOi icTOPii OE3MEYHOTO CIIOKUBAHHS B Pi3HHUX IMPO-
JyKTax xapuyBanHs, orpumaiu 3Hak QPS (KsamiikoBana
TIPE3YMITITist OE3TIEKH), HaaHnit €BPOTCHCHKIM areHTCTBOM
3 Gesmeku xapuoBux Mpoaykris (EFSA); ocranus pemaxiis
crimcky QPS miarpumye Buau B. adolescentis, B. animalis,
B. bifidum, B. breve i B. longum six Ge3meuni Gionoriuni
areHTH, 110 HABMKCHO JOIA0ThCs B 1Ky abo cymimri [8].
Onnax mpo6ioTnyHa eheKTHBHICTE OidimobdakTepii, mo
JEMOHCTpPY€E IMO3UTHBHUI BIUIMB Ha (YHKIIT NITYHKOBO-
KHUIIKOBOTO TPAKTY IIiCJsI BUMPOOYyBaHb Ha JIOASX, Oyna
BHBYCHA JIUIIIE JUTS KUTBKOX IITaMiB, SIKi 3a3BHYA MiATpHU-
MYIOTBCS TPAaHCHAL[IOHAILHUMH XapYOBHMH KOMIIAHIsSIMH,
OiNBIIICTh 3 AKUX HaJEKaTh g0 BUAiB B. animalis subsp.
lactis, B. breve, B. longum Ta B. bifidum [1]. ¥ Gararsox
BHMAIKaX HEMA€E TOCTAaTHIX HAyKOBUX JIOKA3iB Ha i ATPUMKY
MTO3UTHBHUX €(DEeKTiB IMX MITaMiB, OCKITBKH HiTKi Oiomap-
Kepu epeKTHBHOCTI OipimobdakTepiit foci He BU3HAYeHi. L{e
CTOCYETBCSI ISIKUX JOCIIPKEHB, SIKi TOBLIOMIISIOTH PO T10-
JITIIIEHHS a00 MOJETIICHHS CHMITTOMIB, ITOB’I3aHAX 3 Pi3-
HHUMH 3alaJJbHIMH 3aXBOPIOBAHHSAMHU KHIICYHHKA, TAKUMH
SK BHPA3KOBHU KOJIT a00 CHHAPOM MOAPA3HEHOTO KHIIEeY-
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Huka [8,9]. Kpim Toro, 6inburicts mramiB 6idigodakrepii
TECTyBaJlM B TIOEJIHAHHI 3 IHIIMMHU MIKpPOOpPraHi3MaMH, sIK
MIPaBHUII0, MOJIOYHOKUCITUMHE OaKTepisiMe, a00 3 pedioTHy-
HUMH BYIJICBOJIAMH, 1110 YCKIIATHIOE JOBEICHHS IPOOIOTHY-
HOTro eekTy omHoro mramy [10].

PymiiliHOIO CHITOFO CBITOBOTO PUHKY IIPOOIOTHKIB IPOTSI-
rom octanHix 20 pokiB OyJTM MOJIOYHI KOMITaHil, siki BUBEJIN
Ha PHHOK JOOpE BiIOMi CHOTO/IHI MPOAYKTH, X04a HA PHHKY
3’SIBUITHCS # 1HIII MPOIYKTH HEMOJIOYHOTO MTOXOLKeHHs [11,
12]. MosouHi mpoyKTH, 30KpeMa, KHCIIOMOJIOYHI TIPOIYKTH
Ta HOTypTH, € rapHOIO MaTPHUILICIO JJIsl TOCTaBKH 0i(hino0ax-
tepiit [13]. Xoua (kopoB’siue) MOJIOKO € GaraTum JHKEPEIOM
MTOKMBHUX PEYOBHH JJISI POCTY MIKPOOpPraHi3MiB, BOHH HE
3aBXK/M € O10JIOT1YHO IOCTYITHUMHU; Y BUNAKY Oidimnobax-
Tepii AesKi aMiHOKHCIOTH MOXYTh OYTH JIMITyIOUHMHI
yepes ciaabKy NPOTEOITHYHY aKTUBHICTb, MPO SIKY IOBI-
JOMIISETBCS IJISL ILOTO POJY, TAKUM YHHOM OOMEXYIOUH
pICT y MOJIOII Ta MaTPHUISIX HA OCHOBI MOJIOKA, 1110 BUKO-
PHUCTOBYIOTHCS JUIsl BUPOOHHUIITBA MOJIOYHHUX MPOJYKTIB
[14]. He3Baxkarouw Ha 1€, HOBIIOMIISUIOCS, 11O JISSIKI IITaMK
37aTHI POCTH B MOJIOLIi Ta MOJIOYHHX MpoayKTax [15]. Bisbr
toro, B. bifidum nipu Bupormysanni B kedipi 36imburysamm
EKCIIPECiIO I'eHiB, 1110 OepyTh yuacThb y B3a€EMOJIi1 OakTepiii-
rocrozaps, Takux sk pili, TakKMM YUHOM CHPHUSAIOYH TIEP-
cucteHii 0idinodakrepiit mi3HinIe B KUIIEYHNUKY. Kpim
TOT'0, BAPTO 3a3HAYKTH, [0 [PYIHE MOJIOKO € HAMOIBIII ITPHU-
JaTHUM CEPEelOBUILEM IS MIATPUMKH BUCOKOT MOIYIISLIi
6idinobakTepiii, IMOBIPHO, Yepe3 BUCOKY KOHIICHTPALIIO
OJTirocaxapuIiB JIOMCHKOTO MoJoKa [16].

TuM He MeHII, MOJIOYHA MaTPHLS € XOPOLINM CEpeno-
BHIIIEM JTs TOKPAIICHHS BIDKHBaHHS 01higo0akTepii B ki,
JIO3BOJISTIOMH TOCTABIIATH MTPOOIOTHK B METa0OIIYHO aKTHB-
HoMmy ctaHi [17]. TlpurotyBanHs cycrensiii 6idinobakrepiit
Y 3HEKMPEHOMY MOJIOL 3HAYHO ITiIBHIIUIIO 1X KHUTTE3AT-
HICTb IPU MOJICTIOBAHHI IITYHKOBO-KHIIIKOBOIO TPAH3UTY
3 piIMHAMU IIUTyHKA Ta JABaHAALSTUIANO KUIIKY JIFOTUHH
[18]. binkoBa Mepeka Ka3eiHiB MOXKE BHCTYNATH 3aXHCTOM
JUIst OaKTepiil mij 4ac HUTyHKOBO-KHUIIKOBOTO TPaH3UTY.
VY 3B’S3Ky 3 UM, 33 JONOMOTOI0 KOH(OKAIBEHOI CKaHYyF0-
4071 J1a3epHoT MiKpocKorii OyIo BizyaizyBoBaHo mTamu B.
animalis subsp. lactis, 1o pocTyTs BcepeanHi mop, 0TOYEHHX
Ka3eTHOBOIO 0OOJIOHKOIO, YTBOPEHOIO Micist (pepMeHTarlii
6idinodakrepisimu [19]. TTopiBHSAHO 3 MOJIOKOM, BXKHBAHHS
(hepMEHTOBAaHUX TPOAYKTIB, IO MICTSATh MOJIOYHI 3aKBa-
CKH pa3oM 3 0i(hio0aKTepisIMK, TAKOXK MOXKE MPU3BECTH
110 30imbIIeHAS (QYHKI[IOHAIBHOI KOPUCTI MTPOOIOTHIHUX
nponykris. Hanpurkiiax, Mosioko, ckBamiene B. bifidum MF
20/5, mae cuibHY iHT1OyI09y aKTHBHICTH aHTIOTCH3WHIIE-
petBoprorouoro ¢pepmeHTy (AIID) 3aBAsSKHM BUBLIEHEHHIO
HOBOTO ATI®-iHri0Oyr0UO0ro NenTHILy 3 MOJIOYHOTO OLIKA, 1110
HaJa€ JOMaTKOBY (DYHKIIOHATIHHY BIACTHUBICTH (PepPMEHTO-
BaHOMYy mipoaykry [20].

Hapermti, HayKoBi TOKa3H, IO MiATBEPIHKYIOTH €(EKTHB-
HICTh OiimodakTepiid, Oyu OTPUMaHI sl JCKITBKOX IIITa-
MiB/BH/IiB; BPaXOBYIOUH, 10 KOPUCHHUH €(PEKT, BUKUBAHHS
1 3IaTHICTH 10 KOJIOHI3amii a00 MEePCUCTEHIIIT B TOBCTOMY
KUIIEYHHUKY CHJIBHO 3aJIe)KaTh BiJl IITaMy, TPABUIIbHA 1/1eH-
TH(hIKaIlis BUIIB/IITAMIB, 110 BXOISTE JI0 CKIaTy Oy/Ib-SIKOTO
THUITY TIPOAYKTIB XapuyBaHHs a00 Xap4yoBHX Iperaparis, €
HaJI3BUYaliHO BAXKJIIMBOIO 1 BCE IIE 3aIMINAETHCS TTpo0lIie-

MOI0, SIKYy HEOOXiJHO BUPIIINTH Ha PUHKY NMPOOIOTHKIB.
JlificHO, B HENIOAABHBOMY AOCITIKEeHH] 16 mpodioTHYHUX
MPOAYKTIB, MPOBEJACHOMY 3 BUKOPUCTAHHSIM METOJIB Ha
ocHogi JIHK, a Takox MeTOIB Ky/IbTHBYBaHHSI, JIUIIE OJJHH
3 HUX BiJIOBiZaB CBOil OidimodakTepiaabHil €THKETII; Ta-
KHM YHHOM, OUTBIIICTh 3 HUX BIIPI3HSIOTHCS BiJl ICPEITIKY
inrpemientis [21].

HaykoBa Ta MeryHa CIUTFHOTH CTAOTh BCE OLITBIII CBi-
JIOMUMH I[0JI0 BIUIMBY CKJIaJy MIKpOOIOTH KHIICYHUKA Ha
30pOB’ s MonHHU. BimoMo mpo Kinbka myOmmiKamii, sKi J1e-
MOHCTPYIOTb, SIK JIesiKi He30alaHCOBaH1 MOMyJsiii MiKpo-
6iotn abo meBHi 1MCcOi03H MOB’sI3aHi 3 IMUPOKUM CIIEKTPOM
3aXBOPIOBAHb 1 MATOJIOTIYHUX CTAHIB, BKIFOYAIOYH Ti, 110
OB’ s13aH1 3 KUIIKOBUMH Ta IMYHOJIOTTUHUMH pO3JIaZiaMu
(amepris, CHHIPOM MOJAPA3HEHOTO KUIIEYHNKA, 3aalbHi
3aXBOPIOBAHHS KMIIIEYHUKA, O)KUPIHHS, META0OTIYHNI CHH-
JIPOM, CHCTEMHHUI YepBOHM# BOBUAK Ta iHmI. [22].

Biinobakrepii € OMHIM 3 OCHOBHHUX POJIiB KOMMEHCAITb-
HUX OaKTepii, PUCYTHIX y IUTYHKOBO-KHIIIKOBOMY TPaKTi
JIO/IMHY, 1 IX TIPUCYTHICTH OyIa 1MoB’s3aHa 3 IepeBaraMu
JUTS 37I0POB’sI B HAYKOBHX gociimkeHusx [7]. Koxken Bun
Oidinobakrepiit BUKIMKae pi3HI iIMyHHI eekTn Ha opra-
HI3M Xa3siHa, Cepe]] IKUX BapTO BiJ3HAYMTH 31aTHICTH B.
bifidum posmmproBaru T-perymsSTOpHy BiIIOBiIb, 0 MOXKE
MaTH 3Ha4YCHHS ISl HOTO BUKOPUCTAHHS IIPU XPOHIYHUX
3anajibHUX 3aXBOPIOBAHHSX. Y 3B’SI3KY 3 IIUM JIOTIOBHEHHSI
MiKpOOIOTH KHIIIEYHUKA, OTPUMAHO] BiJl KOTOPTH HAIli€HTIB
i3 CHCTEMHHM Y€PBOHUM BOBYaKoM, mramom B. bifidum ga-
CTKOBO KOPUTYBAJIO 3MiHEHY iIMyHHY BiAIIOBi b, XapaKTEpPHY
JUIs BOBYAKA, BUKOPHCTOBYFOUHM MOJIEIb ACHAPUTHHX KITiTHH/
HaiBHUX T-KimitHH [22].

[MosuTuBHUIT BIuHB 0idigodakTepiil Ha 3M0POB’S JIFO-
JIMHU IIUPOKO BUBYABCS ITPOTSATOM OCTAHHIX KUTBKOX POKIB.
Uepes MOTCHIIHHUH BIUTMB HA 3710POB’ S JIIOAWHM 1 CTATyC
GRAS, QPS nesikux BUIIIB ILOTO POMY, KIJIbKA MITAMIB IIPO-
WY KITIHIYHI JOCTIHKEHHS 1 B JaHUK 9ac BUKOPUCTOBY-
I0ThCS SIK IPOOIOTHKN B XapuyBaHHI JIIOAUHU. [To3uTnBHIN
BILUIMB CIIO>KUBaHHS 0i(hio0akTepiil Ha 310POB’ sl JIOIUHA
B OCHOBHOMY IIOB’sI3aHHH 3 MPO(]IIAKTUKOIO Ta JiKyBaH-
HSIM KHIIKOBHX 3aXBOPIOBAaHb Ta IMyHOJIOTTYHHUX PO3JIAIIB.

[I{o cTocy€eThCsl KUIIKOBUX 3aXBOPIOBAHb Y HEMOBJISIT,
TO TpuiioM 6ihizobakTepiii BUKOPUCTOBYBABCS JUIs TOJIIM-
IICHHS CUMIITOMIB HETICPEHOCHMOCTI JTAKTO3H, B OCHOBHOMY
3 BUKOpUCTaHHSM mTaMiB Buay B. animalis subsp. lactis
[23], a60 3 mPOBIOTUYHOIO CYMIIIIIIO, [0 MiCTUTH IITaM
B. breve Yakult i Lactobacillus casei Shirota [10]. IlItam B.
animalis subsp. lactis BB-12 BukopucToBy€eThCS ISl JTIKY-
BaHHS KHUIIKOBUX 1H(EKIIH, HanpuKiIag, OyI0o IpoaeMOH-
CTPOBAHO, IO Yy JITEH, SKUX TOLYBAIN MOJOYHUMH CyMi-
LIaMH, 1110 MICTSITh 1€l mTam, emizoau aiapei Oy piammmu
ta Kopormumu [24]. Komepuiitaa nmpoGioTHura cymii, 1o
MICTHUTh TOW camuii mtam Oidigobakrepiit (BB-12) pazom
31 mrramom Streptococcus thermophilus, 3anoBinsHO BuKo-
PHCTOBYBaJIACs B KJIIHIYHOMY AOCII/KEHHI, CIIPSIMOBAHOMY
Ha npoiakTUKy aHTHOI0THKOAcoIHoBaHOI Hiapel (AAJ)
y HeMOBIIT [25]. Y nboMy ceHci koMepiiiiHa mpo6ioTHyHa
cymim VSL#3, sika MICTUTh KiJibKa IITaMIiB, CEpel] IKUX
B. breve, B. infantis (a6o B. longum subsp. infantis) i B.
longum, mponeMoHCTpyBaia 3aTHICTh 3HHKYBATH YaCTOTY
BunukHeHHs AAJT [26].
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[omo Clostridium difficile-acoriiiioBanoi giapei cymiii,
mo mictutek nrram B. bifidum i Lactobacillus acidophilus,
BUSIBHJIACS €(DEKTHUBHOIO JUIS 3aI00iraHHs PO3MHOKEHHIO
[HOTO 30Y/IHUKA MiCJIsl aHTUO10THKOTEpaItii. Y mbOMy CEHCi
Goldenberg Ta {toro Koneru miciis BHYEPITHOTO METaaHATI3Y
(23 xninivni gociiprenns, N = 4 213) qilnuM BUCHOBKY, 110
ICHYIOTB TIOMIpHI JIOKa31 TOTO, 1110 TPOOIOTHKHU € ePEeKTHB-
numu juts npodinaxruxu Clostridium difficile-acoriiioanoi
niapei [27].

[Ipo6Giotnuni 6idimodaxTepii TakokK OyIH 3aIIPOTIOHO-
BaHi JUIsl NPOQITaKTHKN HEKUIIKOBUX 3aXBOPIOBaHb, Ta-
KUX sIK aJIepridyHi 3axBoproBaHHs. [TomupenHicTh aTomiy-
HOI €K3eMH, XapuoBoi ajeprii Ta acTMH 3pOciia 3a OCTaHHE
JECSATUIITTS, NEPETBOPUBIINCH Ha CEPilO3HY TpodIemMy
rpomancekoro 310poB’s. Li amepriuni po3naay € oqHiero
3 HAMTOMIMPEHIMINX NPHUYMH XPOHIYHUX 3aXBOPIOBAHb 1 TOC-
miTamizarmii. Anepriuai 3aXBOPIOBaHHS XapaKTePH3YIOTHCS
HeaJeKBaTHUM OalaHcoM T-XenrmepHol iMyHHOI BiIOBIi,
II0 BKITFOYA€E B cebe mepeBakHO mepeBakanust Th2-Biamo-
BiJli 3 CYIIYTHBOIO HE3JATHICTIO MiATpuMyBaTu bananc Thl/
Th2-siamosiai. KpiM Toro, y maiieHTiB 3 ajepriero 3a3Bu-
Yail CIIOCTepIiraeThCs 3HIDKEHA KUTBKICTh T-perymsaTopHux
KITITHH.

3a ocranni 10 pokiB Oys0 NpoBeAEHO KiJbKa OCIi-
JDKEHB, SIKI TIPOJIEMOHCTPYBAJIH BIUIMB KHIITKOBOT MIiKpO-
010TH Ha ajeprivdi mporecu. BraxkaeTbes, M0 1eil BIUIUB
MOke OyTH OIOCepeIKOBaHUN Yepe3 B3aEMOJII0 MiKpOOp-
TaHi3MiB 3 IMYHHOIO CUCTEMOIO CITU30B01 00010HKH. Kinbka
JOCTIKEHb BUSBIIIN MTO3UTHBHUN BIUTHB MPOOIOTHKIB Ha
podiIaKTUKY Ta JIIKYBaHHS aJepriYHUX 3aXBOPIOBAHb 32
JIOTTIOMOTOIO JIOCJIIIKEHB IN VIVO Ha TBAPMHHUX MOJEISAX
Ta BuIpoOyBanp Ha Jiosx [28]. Ilo crocyerses BUpoOy-
BaHb Ha JIFOISAX TSI TIKYBaHHSI ajieprii, To 3acTocyBaHHs Lb.
rhamnosus HNOO1 ra B. animalis subsp. lactis HNO19 mo-
KPAIIXIIO MOKA3HUKH arorniyHoro aepmartuty (ALl) y mirei,
SIKi CTPaKIAIOTH HA aToMiuHy ex3emy [29].

[NoniGHi pe3ynbraTtu OyiIu OTpPUMaHi IIPH 3aCTOCYBaHHI
npobioTHaHOI cyMii, o mictuth B. animalis subsp. lactis
UABLA-12, sxa 3Ha4HO MOKpaIInia KIIHIYHAHN CTaH y Ii-
teit 3 AJl [30]. Iokparienns mokasHukiB AJl Ta 3HWKEHHS
piBHs IQE, acormiifoBaHOTO 3 €K3€MOIO, TAKOXK CIIOCTEPi-
rajgu y Aiteid micns 3actocyBanHs B. bifidum y moennansni
3 THITUMHA MOJIOYHOKHUCIIUMHU OaKTepisiMH, a TaKOXK IITaMy
B. breve M-16V y noegHaHHi 3 CyMinimio npedioTHKIB
[31]. Imynomomysmrorounii edext B. animalis subsp. lactis
NCC2818, axuii 3MeHITyBaB alepridyHi CHMIITOMH, OyB
OIOCEPEIKOBAHUI 3HIKCHHSIM MPOAYKIl Th2-1uTOKIHIB.
Binbmie Toro, KiiHIYHE AOCIiHKEHHS Ha JIIOISX, TPOBEIACHE
3i mrramom B. longum BB536, nmokasaino, 1o BKUBaHHS
HOTypTY, IONOBHEHOTO IIUM IITAMOM, 3MEHIIYE CUMIITOMU
MOJIIHO3Y MUISIXOM MOAYJIAIT Garmarcy Th1/Th2 [32].

[lomo nmpodiakTHKK aNeprivHuX 3aXBOPIOBaHb 3a J10-
ITOMOTOI0 ITPUHOMY TTPOOIOTHKIB, iICHY€E KijbKa KIHITHUX
JOCITIPKEHB 3 0araroo0IIsIF0YNME pe3yiIbTaTaMy. 3arajiom,
TPHUBAIICTh MPOOIOTUYHOTO BTPYYAHHS, a HE MPEHATAIbHE
YH IMOCTHATAJIbHE JIKYBaHHSA, 31A€ThCS, € BUPILIAIbHIM
(dakTopoM, 1110 BU3HAYAE YCHiX NMPOOIOTHKIB. 3aCTOCY-
Banns B. animalis subsp. lactis BB-12 ta Lb. rhamnosus
GG mij yac BariTHOCTI Ta JAKTALlii MPU3BENIO JI0 3HIKCHHS
PHU3UKY CEHCHO1Ti3amii HEMOBIIAT, MaTepi SKUX CTPaKIATN
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Ha arorito [33]. Bibiie Toro, mram BB-12, sikuit BBOAMIIN
ITiJ] Yac mpe- abo MOCTHATATIBHOTO MEPIOY, 3HIKYBAB Yac-
TOTY BUHHKHEHHS €K3¢MH B KOTOPTi XBOPUX Ha aTOMIYHUH
aepmatut [34]. [HIIUM ITAaMOM, 3[]ATHUM 3HU3HUTH 3aXBO-
proBaHicTh Ha aTomiyHy ek3emy, 6y B. animalis subsp.
lactis HNO19, sikuit BBowIN B Iipe- a00 MOCTHATALHUIM
nepiox [35].

[H1Ie KITiHIYHE MOCTiKEHHS, IO IMOE€THYBAJIO Mpe- Ta
MOCTHATAJIbHE JIIKYBaHHs, TIOKa3aJI0 3HIKEHHSI 3aXBOPIOBa-
HOCTI Ha ex3eMy Ta IgE-acomilioBaHy ek3eMy IpH 3aCTOCY-
BaHHi wramy B. breve BB99 pasom 3 iHImMu mramamu Mo-
JIOYHOKUCITAX OaKTepiid. AHANOTIYHI KITIHIYHI JOCITiHKSHHS,
asie 3 OLTBII TPUBAIMMH TNEPioaMH JTIKYBaHHS, TTOKA3aJIN
3HM)KEHHSI 3aXBOPIOBAHOCTI Ha €K3eMY ITiCJIsi BBEJICHHS
B. animalis subsp. lactis AD011 i B. bifidum BGN4 [36],
a TaKoK MPOo(iTaKTHIHUN e(DEKT 010 3aXBOPIOBAHOCTI HA
eK3eMy Yy JiTeil 3 TPyIH BUCOKOTO PU3UKY ITIiCIIS BBEACHHS
mrramiB B. animalis subsp. lactis W52 i B. bifidum W23 [37].

OnHak He BCi KITHIYHI BUTPOOYBaHHSI OyJIM yCIIITHUMH,
1, HAIPUKJIaa, He OyII0 BUSBICHO CYTTEBUX BiJIMIHHOCTEH
MDK TpyHaMH Iamnedo Ta mpoOioTHKIB MO0 YaCTOTH BU-
HUKHEHHS aTOIYHOI eK3eMH IPH 3aCTOCYBaHHI mramy B.
longum BL999 y HemoBmsT 3 A3ii. BeecBitHst aneprosio-
rigna oprauizaris (WAO) HemomaBHo omyGitiKyBaia cBoi
PpEKOMEHIAIIIT MIOI0 MPOQLTAKTHKA aJepPriuHUX 3aXBOPIO-
BaHb (GLAD-P), 3acHoBaHi Ha BUKOPHUCTaHHI IPOOIOTHKIB.
BAO ony0mikyBana pekoMeHIamii 010 BHKOPHUCTAHHSI
poOiOTHKIB st TPO(LIAKTHKHY ajeprii, 3aCHOBaHI Ha Hay-
KOBHX JIOKa3aXx 1 pe3yibrarax JOCIiPKeHb Ha JIIOIX. Y X
PpeKOMEHALIISIX 3p00JICHO BUCHOBOK, 10 HApa3i HEMAe KO-
HUX JIOKa3iB, sKi O MiITBEPKYBAIH, 10 IPUHOM MTPooio-
THUKIB 3HIKYE PU3UK BUHUKHEHHs ajeprii y aireil. OnHak,
HMOBIPHO, iICHY€ YHCTa KOPUCTH BiJl 3aCTOCYBaHHs Mpo0io-
THKIB U151 PO ITAKTHKH €K3€MH, 10 BUMArae IOIaTbIITIX
KIIHIYHHUX JTOCIIIKEHb JUIs 30UIbLISHHS pO3Mipy BHOIpKH
Ta MiABUIICHHS HAIIHHOCTI pe3yabTariB. 3 iHIIOTO OOKY,
y BUIAJKy, IKIIO CiMEilHUI aHaMHe3 ajeprii (ek3emn) €
(axropom pusuky s aited, WAO pekoMeH 1ye BUKOPHCTO-
BYBaTH MTPOOIOTUKH BariTHUM JKiHKaM, JKiHKaM, SKi TOMYIOTh
HEMOBJISIT TPY/II0, Ta CAMUM HEMOBJISITAM.

OTxe, He3BAKAIOYN HA Te, IO MO3UTUBHI pe3yabTaTu
3actocyBaHHs 0idimobaxTepiit ays JiKyBaHHS Ta Ipodi-
JIAKTUKH PI3HUX 3aXBOPIOBAHb IIIMPOKO ONKCAHI B HAYKOBIH
JiTeparypi, HeoOXiqHa ToajIbia poOOoTa IS i ABUIIICHHS
HAIIMHOCTI HAyKOBUX JIOKA3iB, IO MiATBEPIKYIOThH MO3H-
TUBHUH BIUTUB TIi€1 0COOIUBOI IPyNN KHAIKOBIX OAaKTEpii.
Bapto 3a3nauntn, mo kopucts Oidinodakrepiil 1uis 310-
POB’s, 3aJIEXKHUTH BiJl IITaMy, OCOOJIMBO Ha PiBHI IMyHOMO-
JyJISIii, ajie BOHA TaKOX 3aJI€KHUTh BiJl TCHETHYHOTO (hOHY
i160BOT momyssiii. ToMy, He3Ba)KarOuu Ha KIIOYOBUM
BHECOK MPOOIOTCHOMIKH y BUSBJICHHS TCHETUIHOTO (OHY
po0ioTHYHUX OakTepii, iHBecTHLil B QyHIaMEHTaJbHI J0-
CITi/PKEHHS € a0CONIOTHO HeOOX 1 THUMHU IS 3’ ICYBaHHS MO-
JIEKYJIIPHOTO MEXaHi3My JIil MPOOIOTHKIB, IO € KIFOYOBUM
MOMEHTOM JIJIsl BU3HAYCHHS ITaMocnenudiyHux eeKTiB.
KpiM Toro, HEOOXiTHO TaKOXK MPABMIEHO 1IEHTH(IKYBaTH
HE TUIBKH IITaMH, aje i MaToJIoriio Ta MOIMYJISILII, Ha SKY
OyayTh cpsiMOBaHI MpOOiOTHYHI iHTepBeHIii. Hapemrri,
JUIsl MaliOy THHOTO BiJOOpY HITamiB OakaHO BUOpATH Bi/IIO-
BiJTHI TPOOIOTHYHI IITaMH, SIKi IIOKa3yIOTh 0araToo0irsrodi
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pesyibraru in Vitro Ta in vivo, a Takox, B ijeali, MaroTh
XOPOIIIi TEXHOJIOTIYHI BIIACTHBOCTI.
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FUNCTIONS AND INDIVIDUAL MECHANISMS OF INFLUENCE OF BIFIDOBACTERIA ON THE STATE
OF HEALTH OF INFANTS (LITERARY REVIEW)

T. Znamenska, O. Vorobiova

SI «Ukrainian Center for Motherhood and Childhood of NAMS of Ukraine»
(Kyiv, Ukraine)

Summary.

Bifidobacteria are members of the human intestinal microbiota, and some strains can have health-promoting effects. The genus
Bifidobacterium belongs to the Actinobacteria phylum. Firmicutes, Bacteroidetes, and Actinobacteria make up the most abundant
phylum in the human gut microbiota, with Firmicutes and Bacteroidetes predominating in adults and Actinobacteria in breastfed infants,
where bifidobacteria can reach levels exceeding 90% of the total bacterial population. They are among the first microbial colonizers
of the newborn gut and play a key role in the development of their physiology, including the maturation of the immune system and the
utilization of food components. Indeed, some nutrients, such as human milk oligosaccharides, are important factors in the development
of bifidobacteria. There is now well-documented scientific evidence of the efficacy of hifidus-containing products in some intestinal and
extraintestinal pathologies. In this review, we will focus on the role of bifidobacteria as members of the human intestinal microbiota and
their use as probiotics for disease prevention and treatment.

Keywords: Microbial Colonization; Infants, Bifidobacteria.
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BIOMAPKEPU B PAHHIM JJIATHOCTHUIII
IroCTPOI'O IIOIIKOJPKEHHA HUPOK

v I[ITEI71 (OIJIA 4 JITEPATYPH)
M. O. I'onuape, I. M. I'anoina,

A. I. ZKyuoopooa, A. A. Jlesuenko

XapKiBChKHUI HAI[lOHATBHUN MeIUIHHH yHiBepcuTeT, MO3
VYkpainu

(Vkpaina, M. XapkiB)

Pezrome.

Jliacnocmuxa 20cmpo2o NOUKOONCEHH HUPOK € OOHUM 3 HAUAKMYAIbHIWUX NUMAaKb cyuacHoi nediampii. Knacuunum
MemoOoM OiazHOCIUKIU 20CMPO20 NOUWKOONCEHHS HUPOK 3ANUUAEMbCA GUSHAYUEHHS PIGHS WUBUOKOCHI KIYOOUK080I pinbmpayii,
KpeamuHiny 6 cuposamyi kpogi ma diypesy. B ocmanni 10-15 poxie nposooumuscs akmugnuii nowtyx i 00CAi0NCEHHS HOBUX
biomaprkepis (BM) 2ocmpo2o nowkoodicents: HUpoK.

Mema oocridscenns. Posuupumu 06i3HaHICMb TIKapie-nediampie Cmoco6HO MONCIUBOCHIEN BUKOPUCIAHHSL DIOMAPKEPI6 6 PAHHILL
OlaeHOCmUYi Ma c80E4ACHOMY JIKYBAHHI 20CMPO20 NOUWKOOHCEHHS HUPOK V Oimell Ha OCHOSI GHANI3Y CYYACHUX IIMepantypHux 0xcepei.

Mamepianu ma memoou 00cnioxycenHA. [Iposedeno nouyK CyuacHux 1imepamyprux 0x4cepei Ha MaKux MeOuyHuUx nopmaidx,
sk UpToDate, PubMed ma inwux, wooo euxopucmanus 6iomaprepis y pannii 0iacHoCmuyi 20Cmpo20 ROUKOONCEHHSL HUPOK
ceped nediampuurux nayienmie. 30iICHEHO BUBUEHHS A AHAI3 OMPUMAHUX OAHUX.

Pesynomamu. Y pobomi nagedeno 02140 CyuacHoi iimepamypu o000 MOXCIUBOCMEN BUKOPUCIAHHS DIOMAPKepie 20Cmpoco
NOWKOOIICEHHS. HUPOK Y dimell 6 panniu diaenocmuyi yiei namonozii. Ceped biomapkepie 20cmpo20 NOUWKOONCEHHS HUPOK
BUOINLEHI: KPEAMUHIH, CeH08URA, IINOKANIH, acoyitiosanutl 3 Hetumpoginvroto scenamunasoio (NGAL); yucmamun C, ¢ppaxyitine
suoinenns pozuunenux pevosun (FeS), amoniit (NH4) amiax (NH3), inmepneixin-18 (IL-18), monexyna nowroodsrcenns nupok-1
(KIM-1), mrkanunnuii ineioimop memanonpomeinaszu-2 (TIMP-2); 6inok 7, 36’ sa3anuil 3 incyninonodionum gakmopom pocny
(IGFBP 7); 6inok neuinkosoeo muny, wo 3e>sazye scupni kuciomu (L-FABP); posuunnuii peyenmop ypoxinasnoco akmusamopa
naasminozeny (SUPAR), Dickkopf 3 (DKKS3), monoyummnuii xemomorcuunuii nenmuo-1 (MCP-1), enioepmansruii paxmop pocmy
(EGF), paxmop pocmy ¢iopobnacmis-23 (FGF-23), xemoxinoeuii nicano 14 (CCL14), ximinaza-3-nooionuii 6inox-1 (CHI3LL),
ypomooynin (6inox Tamma-Xopeghonna) ma ol mixpoanooynin (al-M). Binvwicme yux biomapkepie 20cmpo2o NOUKOONCECHHS
HUPOK WUPOKO He BUKOPUCIOBYEMBCA 8 NOBCAKOCHHIN KITHIUHIN npakmuyi ma nompeodye nooaibuio2o 6USYEHH s, U0 00YMOBIIOE
OoyinbHicms 30i1bUeH S KITbKOCMI 00CTIOHNCEHD ) YbOMY HANPIMKY.

Bucrnoeku. Buxnaoeni mamepianu 0036015mb RIOSUWUMU PI6eHb 0DISHAHOCMI nediampie ma OUmsuux Heghporoie npo
MOJCIUBOCTI BUKOPUCTNANHSA CYYACHUX OIOMAPKepi6 20CMPO20 NOUWKOOICCHHS HUPOK Y dimell ma po3uupumu nepcnekmusu
PAHHBOI diacHOCMUKY Yiel namonozii, wo 3abe3neuums CHPOMONCHICIb GUACHO GUSAGISMU PO3BUMOK 6KA3AHO20 CUHOPOMY Ma

Ppo3nouUHaAmMU egheKmusHe aiKy8aHHsL.

Knrouosi cnosa. zocmpe nowxoodsicenns nupox; biomapkepu 20cmpo2o nowKkoONCeHHA HUPOK; parHA 0iazHOCMUKA 20~

CMPO20 NOUWKOOHCEHHS, HUPOK; OImu.

Toctpe nonrkomxkenHs Hupok (I'TIH) 3anumaerses
aKTyaJIbHOIO MPO0IeMolo cydacHol mmeziarpii i, 30kpema,
aurstaoi Hedposorii. I'TIH — ogue 3 HalO1IbII TOMMPEHNX
1 pyHHIBHUX yCKJIa/IHEHB, 10 PO3BUBAETHCS Y TOCIIITaIII30-
Banux marienTis [1, 2]. Hapasi cepes maiieHTiB JUTSIOTO
BIKYy TpaIuISIETbCS BCE OLIBINE BUIAIKIB iHBANIAM3AMIT Ta
JIeTANBHOCTI, MpuunHaMu skux € ['TTH.

AKTyalbHICTh TPOOIEMH 3yMOBJIEHA T€TEPOTCHHICTIO
MIPUYUH PO3BUTKY Ta TsDKKicTIO nepebiry I'TIH, a Takox
BHCOKOIO JICTAJILHICTIO 200 3arpo3010 (opMyBaHHS Halaui
XPOHIYHOI XBOPOOH HUPOK. [IpOTATOM KIIBKOX AECATHIITH
KJIaCHYHUMH MeToxaMu BusiBiaeHHs ['TIH 3amumatorscs
3HIDKEHHS IIBUIKOCTI KiTy00o4ukoBoi ¢inbrpaii (LKD), mo
TPAUIIHHO BU3HAYAETHCSI I IBUIICHHSM PiBHS KPCaTHHIHY
B CHpPOBATI KpoBi Ta/abo 3HIKEHHM iype3sy [1, 2, 3].

HenocrarHicTh 3a3Ha4eHUX METO/IB (BU3HAYCHHS Kpea-
THHIHY B CHPOBATLI KPOBi Ta Aiype3y) TOYHO BiJI3epKaIto-
BaTH (DYHKIIII0 HUPOK Oyia IMiJKpecieHa 3a pe3yibTaTaMu
kimiaiyauX gocnipkens [TIH y piteid [3, 4].

MeTa pocnigkeHHA. Posmmputi 06i3HaHICTh JTiKapiB-
TieiaTpiB CTOCOBHO MOYKITMBOCTEH BUKOPUCTAHHS OloMapKepiB
B paHHi# JiiarHocTul Ta cBoeyacHoMy JiikyBanHi [ TIH y mireit
Ha OCHOBI aHaJI3y CyYaCHUX JIITEpaTypHHUX JUKEPE.
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[TpoBeneHo MoIyk Cy4acHUX JIiTepaTypHUX JDKEpeI Ha
TaKUX MEIUYHUX nopraiax, sik UpToDate, PubMed ta in-
1IKX, 010 Bukopuctanus bM y panniii niarnoctuii ['TTH
cepen meaiaTpUYHUX MAIi€HTIB. 3A1ICHEHO BUBUCHHS Ta
aHaJi3 OTPUMaHMX JAAHUX.

BiamosigHo 10 cydyacHux ysienb, mis ['TTH xapak-
TEpHE PanToBe MOPYNICHHS (YHKIT HUPOK, IO CYIpPOBO-
JUKY€TBCS IT1IBUIIIEHHSIM PIBHSI CHPOBAaTKOBOTO KPEAaTHHIHY
Ha >0,3 mr/mn (26,5 mmons/n) 3a ocransi 48 rog., abo fioro
MiABUIIEHHAM y >1,5 pa3u npoTsarom ocTaHHiX 7 JHIB Ta
niypesom <0,5 mut/kr/roa npotsrom 6 roz. [1].

I'TTH xapaxTepu3yeTbcsi HE3JaTHICTIO HUPOK PeTryJIio-
BaTu remMocTa3 piauHu Ta enexrpodiiris. I'TIH npusBoguts
JI0 IOPYIIEHHS PEryJIsITOPHOI, CEKPETOPHOI Ta EKCKPETOp-
Hoi yHKIII HUPOK, a Hajaui — 10 3HwKeHHs LIK® i nopy-
LIEHHsI BUIIICHHs MeTabomiunux Biaxomis [3]. BiamosigHo
JI0 TSDKKOCTI 1iMX nopyiens, ['TTH knacudikyrors 3a crai-
SIMH Ta CTyTieHsmu [4, 5].

VY 2005 poui B AMcTepaami BinOyaacs 3ycTpid npoBij-
HuX (axiBUiB y ramysi Hedposorii Ta IHTEHCHBHOI Tepaii,
mo crnenianizysaiucs Ha BuueHHI ['TIH. Byno crBopeHo
ta onyonikoBaHo y 2007 poui kinacudikamiro Acute Kidney
Injury Network (AKIN), 3rigxo 3 sikoro ['TTH moxinstots Ha
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TPH CTaAil BiOBIIHO 10 PiBHSA KPeaTHHIHY B CHPOBATIIL
KpoBi Ta miypesy (tabm. 1) [3, 4].

3romom, y 2012 poui Gyna cTBopeHa kinacudikaris Kidney
Disease: Improving Global Outcomes (KDIGO), mio crana
€IMHUM J1arHOCTHYHUM CTaHIAPTOM JUIsl AiarHOCTYBaHHS
I'TIH six y fopocnux nmamieHTiB, Tak iy giteid (tabm. 2) [3, 5].

JoBeneHo, Mo TpuBaia ToCIiTami3amis CyTTEBO Mij-
Buirye pu3uk po3BuTky I TIH y neniaTpuuHnx namieHTis.

3rignao 3 gocmimxenasmM AWARE, T'TTH po3BuBaeTbcs
npotsiroM 1-ro TrkHs rocuitanizanii npubausuo y 26,9%
xBopux. Cepen nux y 11,6% mae micue Tsxka Gpopma
I'TIH [2]. Bizomo, 1o Haif6inb BHCOKHI BiICOTOK AiTeH
3 I'TTH ¢ikcyroTh cepex HOBOHApOMKEHUX. Tak, y HO-
BOHAPOJKEHUX, SKi OyIH IIMUTAaNli30BaHl 0 BiIIJICHB
IHTCHCHBHOI Teparii, 3axBoproBaHicTh Ha ['TIH cknanae
Bix 18 no 70% [6].

Tabnuusa 1
Knacudikauis ctagin possutky INMH (AKIN, Amctepaam, 2005)
Cragisa PiBeHb cupoBaTkoBOro kpeatuHiHy (SCr) Hiype3s
1 1SCr 226,5 mkmonb/n (20,3 mr/gn) a6o 1SCr 2150 go 200% (1,5 po 2-x pasis) | <0,5 mn/kr/roa. (>6 rog.)
2 1SCr >200 go 300% (>2 go 3-x pasi) <0,5 mn/kr/rog. (>12 rog.)
3 1SCr >300% (>3-x pasis) abo Akwwo BuxigHU SCr 2353,6 mkmone/n (24 mr/ | <0,3 mn/kr/roa. (24 rog.)
an) 1SCr 244,2 mkmonb/n (20,5 mr/an) abo aHypis (12 rog.)
Tabnuusa 2
Knacudikauis tskkocTi 'MH (KDIGO, 2012)
CTyniHb KoHueHTpauis kpeaTuHiHy B CMpoBaTLi KPOBI Hiypes
MigBuweHHs y 1,5-1,9 pasn y NOpiBHAHHI 3 BUXIOHOK KOHUEHTpaLi€to, i
1 260 Ha 20,3 mr/an (226,5 MKMonb/i) <0,5 mn/kr/roa. npotarom 6-12 roA.
2 MigByweHHs y 2,0-2,9 pa3n y NOpiBHSAHHI 3 BUXIOHOK KOHLUEHTpadieto |<0,5 mn/kr/rog. npotsrom =12 rog.
|_|I,ElBVILLl,e.HHF|.y 3 pas3u y NOpiBHSAHHI 3 BUXiAHOO KOHLeHTpalieto, 860" <0,3 Mr/kr/rof. MpoTSIroM 224 rof.
3 KpeaTuHiHemis 24,0 mr/gn (=353,6 Mkmornb/n), abo noYaTok 3aMiCHOT .
.. abo aHypis npoTsirom =12 rop,.
HUPKOBOI Tepanii

VY 2021 poui Hu Q. et al. nposenu mMetaananis gocii-
JDKEHB, 110 OYITH CIIPSIMOBaHI Ha BUBYEHHS (DAKTOPIB PU3UKY
I'TIH y piteit. 3’sicyBanocs, mo 0co0nIMBO BPa3IUBUMH €
HOBOHAPOJDKEHI 3 HU3BKOIO KIJIBKICTIO OaJiB 32 IIKAJIOI0
Amnrap, MaJIo0 Ta eKCTpEeMaJbHO HU3bKOIO Baroo IpH Ha-
POIDKEHHI, MaJIUM TecTaliifHUM BiKOM, BPOJDKCHUMH BaJJaMH
CepLEeBO-CYAMHHOI cucTemH [6, 7]. BusiBuity, 110 HasiBHICTh
rinepOuTipyOiHeMii Ta MpeHaTalbHUX KPOBOTEY Y HOBOHA-
POIDKEHOT IMTHHH TAKOXK MA€ BILIMB Ha 3HWKEHHSI HUPKOBOT
niepgysii Ta IIIK®, mo B MaiilOyTHEOMY NMOTEHIIIHO MOXe
npusBoauTH a0 po3sutky I'TIH [7].

B ocranHi poku KinbKicTh BumaakiB BussieHHs [ TTH
y miteit pisHoro Biky 30inbiuyeTses [2]. [lo rpymnu pu3uKy
possutky I'TIH BigHOCATS AiTEH, SIKi IEpeHECIN Xipypriuti
BTPYyYaHHS 3 IPUBOAY KapiOBaCKYJISPHUX 3aXBOPIOBAHb;
yactora ['TIH y nux cranoButh Big 30% 10 50% [3, 8].
VY xBopuX, siKi 1epeOyBalOTh y BIAIIIEHHSIX IHTEHCUBHOT
tepaii, pu3uk po3Butky ['TIH csirae 10-35% [8]. 3actocy-
BaHHS MITYYHOI BEHTWJISILIT JIETEHb Y MALi€HTIB TPU3BOIUTH
10 30inbineHHst puznky po3Butky ['TIH y 3 pasu [9]. Kpim
TOTO, TPUBAJIICTH NPOBECHHS ITYYHOT BEHTWIALIT JIETCHb
€ TICHO TIOB>513aHOI0 3 TsOKKicTIO 11epediry I'TIH: unm nosmre
MaLi€HT 3HAXOAUTHCS Ha MEXAaHIYHINA BEHTHIIALIT, TUM BaXK-
YMi epeOdir HbOro yCKJIaHEHHs 1iarHOCTYI0Th. Y HOBOHA-
POIKEHHX, SIKi ITepeOyBaiy Ha IITYYHIH BEHTUIIALIT JIETeHB,
yacrora ['TIH cranoeuna 6mu3bko 15% [10].

Pusuky miuisraioTh AiTH, 10 OTPUMYIOTh Teparlito npe-
raparaMi 3 He()POTOKCHYHUM e(eKToM, 0COOIHMBO Ti, 110
MarTh XpOHIUHI 3axBOproBaHHS HUPOK [8, 11, 12]. Tak,
Bensman A. y 2020 poui ony6iikyBaB cTarTio, e Oyino
OIMCAHO BIUIMB HECTEPOiJHUX MPOTH3ANAIBHUX 3aC001B
(HIT3II) Ha pi3Hi cUCTEeMHU OpraHi3My, 30Kpema i Ha ce-
YOBUAUIBHY. ABTOpP HaroJoury€e npo BUCOKY TOKCHYHICTh
10ynpodeHy, BUKOPHUCTaHHSI SIKOTO CIIPHSIE PO3BUTKY 3HEBOI-

HEHHS Ta 3HIKECHHIO HUpKoBol nepdys3ii [11]. Brutus HIT3IT
MABUIIYETHCS Y Pa3i HAIBHOCTI XPOHIYHHUX 3aXBOPIOBAHb
CEpLEBO-CYIMHHOI CUCTEMH.

VY 2020 poui Morales-Alvarez M. C. pusuana Hedpo-
TOKCHYHICTH IIPOTUMIKPOOHHX Ipenaparis Ta aHTHOI0TH-
KiB. BusiBuiocst, mo BUCOKY HE()POTOKCHYHICTD MPOSIBILS-
IOTh -JTaKTaMHi aHTHOIOTHKH, TaKi sIK MCHINWIIHH, eda-
JIOCHIOPHUHY Ta KapOaneHeMu. BoHN BUKIIMKAIOTh PO3BUTOK
TOCTPOTO MPOKCHMAJILHOTO TYOYISIPHOTO HEKpPO3Yy, TJIoMe-
pynoHedput Ta rinepkanieMiro. HeoOXiHO 3ayBa>kKuTH,
0 B-J1aKTaMHi aHTHO10THKU MOXKYTh IT1IBUIILYBaTH PiBEHb
CHPOBATKOBOTO KPEaTHHIHY, PU3BOJISTYHN 10 TIOMUIIKOBOTO
TPaKTyBaHHS PE3yJIbTaTiB aHaIIi31B. 3aCTOCYBaHHS aMiHOIIIi-
KO3UJIIB IIPU3BOJIUTS 10 PO3BUTKY TyOyJI0Mariii i mopymieHHs
BOJIHO-EJIEKTPOJIITHOTO cTaHy. Teparis amporepuinHOM
B 1 BaHKOMIIIMHOM, OKPiM PO3BUTKY JHCTAJILHOT TyOyIoma-
Til, cipuunHsie 3HmwkeHHs IHKD [12].

Jesiki mpoTUBIpYyCHI mpenapaTd BOJIOAIOTH Hedpo-
TOKCHYHUM e]eKkToM. BoHM MOXYTh BUKIMKATH KpUCTa-
JiuHy Hedponarito, AMCTaIBHAN TyOyIIpHUH aruo3 1 Ka-
HanbLesi gedextu [8]. Okpim Toro, y mamieHTiB, siKi CTpax-
JIal0Th HA OHKOJIOT14YHI 3axBoproBanHs, pu3uk [ TIH crano-
BUTH 0113bK0 49%. Lle oB>s3aHo 3 BUCOKOIO HE(POTOKCHY-
HICTIO IPU3HAYCHUX XiMiOTepaneBTHYHUX npenaparis [13].
CraTucTHYHI 1aHi CBIIYaTh, MO PIBCHB JICTATBHOCTI CSATa€e
2,5% BunankiB y mamientis 3 1 cryneneM TsokkocTi I'TTH,
a 11% -3 2 ta 3 crynenem Tsokkocti I'TIH 3a KDIGO [14].

TakuM 4MHOM, 3 KOXKHUM POKOM 3axBoproBaHicTs Ha I TIH
y IiTeii 3pocTae, siK i MoB>si3aHa 3 HEr JeTajbHicTh [1, 2].
ToMy akTyanbHUM 3aJIMIIAE€THCS MUTAHHS A1arHOCTHKH,
a came BU3HaueHHsI piBHs 6iomapkepis ['TIH, abu BuacHO BU-
SIBUTH PO3BUTOK IILOTO CHHJIPOMY Ta PO3MOYaTH JIIKyBaHHSI.
VY 3B’513Ky 3 IPOIPECHBHHUM 30UIBIIEHHSM KITBKOCTI XBOPUX
3 I'TTH, nepen MeMYHOIO CHIJIBHOTOIO ITOCTAE MMUTAHHS T10-
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mIyKy crienudiqaux 6ioMapkepis, iHPOPMAaTHBHUX HA paH-
Hix eranax Gopmysanns I'TIH. [TinsuineHss piBHSI OKpeMUX

6iomapkepis (BM), 1110 3aJIeKHUTh BiJ JIOKami3alil ypaxKeHHs
HHPKH, MU Hamarajucs 3rpyiysaru B Tadn. 3 [2, 3, 8, 15, 16].
Tabnuusa 3

Biomapkepwu I'MH Ta noB>A3aHa 3 HAMMK NoKarnisauis NOWKOMAKEHHA HUPKOBOI CTPYKTYpU

HwupkoBa cTpykTypa

Biomapkepwu 'MH

Biomapkepwu rnomepynsapHoi yHKUiT

KpeatuHin, CevoBuHa, LiuctatnH C

Biomapkepwu TyOynapHoi dyHKuii

FeS, NH4/NH3, YpomogyniH, al-M

Biomapkepu NOLLKOOXKEHHS KaHanbLiB

NGAL, IL-18, KIM-1, TIMP-2, IGFBP7, L-FABP, SuPAR, DKKS,
MCP-1, EGF, FGF-23, CCL-14, CHI3L1

Bapto Bkazaru, mo 6iomapkepu I'TTH Takox mosiss-
10ThCsl Ha (DYHKIIOHAJIbHI Ta CTPYKTYpHI. Tak, 10 QpyHKIi0-
HaJIbHUX Hanexarhb Taxi, sik [IIK®D, cupoBarkoBuii kpeaTnHiH
ta rcrarud C; 10 CTPYKTYPHUX — JIOKaJIiH, aCOLiHOBaHMN
3 HEUTPOPITLHOKO KEJATUHA3010, IHTEpicHKiH-18 Ta iHri0i-
TOp MeTajonporeinasu-2 [8].

Kinacuunum 6iomapkepom I'TTH i 1o TemepimHboro
Yacy 3aJIMIIAETHCS KPeaTHHIH CUPOBATKU KPOBI, X04a Psilt
JIOCIIPKEHb HE JIOBOANUTH BUCOKOT Cenn(iv4HOCTI HOTO
nokasuuka [15].

Kpearunin (K) — e kinueBuit mpoaykt oOMiHy Kpea-
TUHY. BiH BUBIJIBHSIETBCSI BHACHIJIOK 1epediry Metabosiy-
HUX MPOIIECiB y M’s13aX. Y KIIyOOUKax HUPOK BinOyBaeThCs
foro Qinbrparist. Y niTei, siki MatoTh 3aXBOPIOBAHHS HUPOK,
nporec GiapTpaii HOpyIIy€eThCs, a KOHICHTPAIIisl KpeaTu-
HiHy B KpoBi 3pocTace [15].

IcHyrOTh M03aHUPKOBI (PAKTOPH, SIKI MOXKYTh BIUTHHYTH Ha
TOYHICTh MOKa3HUKIB. Hampukian, BiK, cTaTk, Ai€Ta, CTHIYHA
TIPUHAIICKHICTB, IIPUHOM JIKapCHKUX MperapariB Ta M>s130Ba
Maca BIUIMBAIOTh HA PIBEHb KPEaTHUHIHY, HaBITh HE3aJIEKHO
BiJI TOTO, YM MMOUIKO/KEHA HUPKa. HasBHICTh XpOHIYHMX 3a-
XBOPIOBAHb Yy JIITEH 4acTO MPU3BOAUTH JI0 3HWKEHHS M’ SI30BOT
MacH M, BIIMOBIIHO, XMOHO 3HIKCHUX MOKAa3HUKIB KpeaTu-
Hiny [8, 14, 17, 18]. [To-mpyre, mamieHTH, SKi HE CTPaXKIATHA
Ha XpOHIYHI HUPKOBI XBOPOOHM paHille, Ha OYaTKoBIN cTafii
po3Butky I'TIH He 7eMOHCTPYIOTH CYTTEBOTO IiJIBUILICHHS
piBHs KpeatuHiny. [lo-Tpere, piBeHb KpeaTHHIHY MOXKE MiJI-
BUIILLYBaTHCs IPH Oy/Ib-SIKOMY CTaHi, JUIsl SIKOTO XapaKTepHa
3HWKeHa nepdysis HUpokK. [Ipy koMY, piBEeHb KpeaTHHIHY
B CHOBATIII KPOBI € moka3oBuM tipu aiarsoctaii ['TIH nmume
nipu 3HIKeHH] LITKD>50%), 1110 3yMOBIIEHO BiITEpMiHOBaHIM
[T IBUIIICHHSIM PiBHsI KPEaTHHIHY ITiCIIsI MOIIKOHKEHHS (depes
48-72 ron. y HOBOHApPOMKEHUX Ta uepe3 24-48 rox. y miteit
iHmmx BikoBux rpym) [19, 20, 21, 22].

Hiarnoctuni I'TIH y HOBOHapomkeHNX AiTeH MPUIUISIOTH
ocoOnuBy yBary. OCHOBHHMH MPOOIEMaMH Y TAIIEHTIB i€l
BIKOBOI I'PYIH € 3aJISKHICTh PIBHS CHPOBAaTKOBOTO KpeaTH-
HIHY BiJI FeCTaIli{HOTO BiKy Ta MacH Tijia TuTUHU. Kpim TOTO,
Bi/I3Ha4Ya€THCS 0COOIMBA POJIb YHIKAIBHOI (hizionorii HUpOK
HepeaYacHo HAPOPKEHUX iTel, HUPKH SIKUX TPOJOBKYIOTH
MIPOXOIUTH Tporiec HeporeHesy Ta (HyHKIIIOHATIBHOTO I03pi-
BaHHS MiCIIs1 HAPOKEHHS. J[OBEIeHO BIUIMB MaTepHHCHKOTO
PIBHSI KpeaTHHIHY y CHPOBATLli KPOBI HOBOHAPO/KEHOT JIU-
THHU TPOTSTOM MEPIINX TPHOX JHIB XKHTTS, 10 3yMOBIIIOE
XUOHOMO3UTUBHUI PE3YIBTAT HOTO MOKa3HHKa [8, 22].

3 oLy Ha Te, 10 KPeaTHHIH BUAAISIETHCS MIPU TEMO-
Jiani3i/mepuToHeanbHOMY iajti3i, MiCIsl MPOBEICHHS 3aMic-
HOI HUPKOBOI Teparii cTae yTpyJHEHHM OLIHUTH (YHKIIIIO
HUPOK 3a PIBHEM KpeaTHHiHy B CUPOBATIi KPOBI EBHUI
niepion vacy [23].
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e oguum cranpaprom aiarnoctuku ['TIH y nopocmux
1 TIeiaTPUYHKX MAI[IEHTIB BBAYKAETHCS CEY0BHUHA/A30T ce-
yoBunu KpoBi (BUN), sika Oyna nepium GioMapKepom,
MoB’s13aHUM 3 mopyureHHsM QyHKii Hupok [16]. e oc-
HOBHUH KiHIIEBUH MPOAYKT OlikoBOro Meradosnizmy. Cevo-
BUHA MTPOXOJUTH Ipolec GiIbTpalil y HUpKax, Micisi 40ro
40-70% Bix 11 KUIBKOCTI MOBEPTAETHCS B TUIA3MY Yepes3 Ka-
HanbleBui emiteniii [16, 24]. Ha piBeHb ce40BHHH B CHPO-
BaTIi KPOBI BIUIMBAIOTh TakKi (pakTopH, sIK BIK, XapuyBaHHS,
LIBUJKICTh YTBOPEHHS CEUOBHUHH B IEYiHIli, IHTEHCUBHICTB
KaHaJIBIICBOT peabcopOIlil CCYOBUHU, BKUBAHHS JEIKUX
npenaparis, HassBHICTh KPOBOTEYI HIJTYHKOBO-KHIIIKOBOTO
TPaKTy, CTyliHb 3HEBOAHECHHS Ta KaTaOOJIYHMI cTaTyc.
HesBaxarouu Ha Te, mo migBuineHHs piBas BUN 3natHe
BiZJoOparkaTH NOpyLeHHs HUpKOBOi nepdys3ii, neit BM mae
HIDK4y cnerudivnicts, Hix HIKD Ta K [16, 24].

Takum YMHOM, BU3HAYEHHS PIBHSI KPEaTHHIHY HE 3aBXKIN
MOXe OyTH IarHOCTUYHO TOYHUM, 10 00YMOBITIOE HEOOX1/1-
HICTb PO3IISIHYTH HOBI cy4acHi crietuiuni 6iomapkepu I'TIH.

Patel M. L. et al. (2020) npoBenu npocneKTHBHE TOCTi-
JUKEHHSI, CIIPSIMOBaHE Ha BUBUCHHS POJIi PAaHHBOTO Cydac-
Horo crieudiynoro diomapkepa ['TITH — cupoBaTkoBoro
mucraruny C. [ucrarun C € iHri0iTOPOM HUCTETHOBUX
poTeas, SIKKi (PUIBTPYETHCS B HUPKOBHX KITyOOUKaX, ajie He
cekpeTyeThes B KaHambIpix [15]. s ouinku IIK® aBropu
Ha/Ial0Th IIepeBary BU3HA4YCHHIO piBHS nucraruny C, a He
cupoBarkoBoro kpearuHiny. [{ucrarun C Moxe CITyKUTH
paHHIM nporHocTHyHUM Oiomapkepom I'TIH y Bumanky,
KOJIM 3HaUCHHSI KOHIIEHTPALliT CHPOBaTKOBOTO KPEaTHHIHY He
€ niarHoctyHuM [8, 25]. BusHaueHHs ioro piBHA y aiTeil
SIK €HJJOTEHHOTO0 MapKepa I'PYHTOBHO JIOBEJICHO, OCKIJIbKH
BiH BUIBHO (DiJIBTPYETHCSI HUPKOBUMH KIIyOOYKaMH, HE Ma€e
MO3aHUPKOBOI eNiMiHAaIlii Ta Kiy6oukoBoi cekpertii [8, 19].
Konnenrpauist nucratuny C He 3MIHIOETHCS 3aJI€KHO Bij
ocobnuBOCTel xapuyBaHHs 4u M’s30Bo1 Macu [15, 19].
CyTTEBOIO IEpeBarolo € Te, 110 BiH HE MEPEeXOJUTh Yepes
IUIALCHTY, TOOTO TOCIIHKEHHS piBHA 1ucTtatuHy C K HUp-
KOBOTO MapKepa B MepIili Hi )KUTTS € KOpeKTHUM [3].

[Tompu Bei nepesaru nucraruny C sik BM rocrporo mo-
LIKOJUKEHHS HUPOK, BiH Ma€ Nesiki Henostiku. Ha foro piBeHb
MOXKYTb BIUIMHYTH, X04a i MEHIIOI0 Mipoto, ieMorpadivHi
dbaxropu (Bik, craTh, paca), KniHiuHi Gakropu (mamiHHS,
TIMEePTOHIYHI PO3JIaiu Ta 3aXBOPIOBAHHS IMUATONOAIOHOT
3aJ103M B aHaMHE31, piBeHb XOJECTEPHHY Ta IiABHIICHHS
C-peakTuBHOTO 0iNKa), @ TAKOK BKUBAHHS JCSIKHX TPYI
Mpenaparis, HaMPUKJIaJ, DIIOKOKopTHKOocTepoiais [20, 26].

[TizcymMOByIOUHM AOIIUIBHICTH BAKOPHUCTAHHS IUCTATHHY
C B stkoCTI paHHBOTO AiarHocTnyHoro kpurepito ['TIH y mi-
Tei, BiAg3HauuMo, 110 oMy bM npuramanHi Oiiblie nepe-
Bar, HiXK CHPOBaTKOBOMY KPEaTHHIHY.
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Ciccia E. et al. y 2022 poui omy0OiiKyBau OIS, CIpsi-
MOBaHHH Ha aHaJ3 Cy4acHUX JOCIIIKEHb OioMapKepiB
I'TTH. Cepen cneuudiunnx BM I'TIH aBTopu 3BepHynn
yBary Ha JinmokaJiH, acouiioBanuii 3 HeHTpopiILHOIO
skeaarunazor (NGAL) a6o ninokanin-2 [14]. NGAL € on-
HuM 3 THX BM, 1110 103BOIITIOTE fMiarHOocTyBaru [ TIH Ha paH-
HIX eTamax, He3aJeKHO BiJx piBHS KpeaTuHiHy. biojoriuna
POJIB JIINOKATIHY-2 TIOJISITae y peryisinii oOMiHy 3aiiza Ta 3a-
XHCTI HUPKOBUX KaHAJBIIIB BiJT TOMIKOKEHHS. Y BiIMOBIIH
Ha inmremMiuHe abo He()POTOKCHYHE YpaXKeHHsI, CHPUYUHEHE,
HAIPUKIIAJ, CCITHYHUMU CTaHAMK, BBEICHHIM KOHTPACT-
HUX PEYOBUH Ta BXXMBAHHIM IHIIMX HE(PPOTOKCUHIB, KIli-
THHU MPOKCUMAJIBHUX KaHAJIBIIB HUPKH IHAYKYIOTb CHHTE3
NGAL [14, 27]. PiBeHb JTimoKainy-2 MOXe ITi IBHIILYBATHCSI
i 3a iHmMX ymoB. Hanpukiaj, y namieHTis, skuMm OyJ10 BH-
KOHaHO CepLeBO-JICTCHEBE IIyHTYBAHHSI, BIPOIOBK 2 TOIUH
nigBuiyetbes piBenb NGAL sik y ceui, Tak i B ruta3mi Kposi,
a uepe3 6 roguH BiH gocsrae cBoro mika [27, 28, 29]. He-
SIK1 MAIliEHTH MaJTi migBuineHui piseab NGAL, He Maroun
MpH LBOMY MTiABUIICHOTO piBHS KpeaTuHiny [14, 29]. Takum
YHHOM, BU3HAYCHHS PIBHSI JINOKATIHY-2 € OUIbII TOYHUM
MeTonoM crenudiunoi miarnoctuku ['TIH.

Ho pannix mapxkepiB ['ITH BigHOCATH iHTepJeii-
kin-18 (IL-18), sikuii € mpo3anajibHUM IUTOKIHOM, IO
BUPOOJIAETHCS B IPOKCUMATFHOMY KaHaJbLi HUPOK [3, 14].
Ganda I. J. et al. y 2021 pori mpoBesu POCTIEKTHBHE KO-
ropTHe oOcepBaliiiHe JoCipKeHHs 3a y4yacTio 113 nenia-
TPUYHHUX TAII€HTIB i3 cericicoM. MeToro oCTiKeHHS 0yITo
BuBueHHS bM, y Tomy umcai it IL-18, mo npornosysanu
I'TIH y centuunmnx XBopuX. byiio BUSIBICHO, IO Y BiAIOBIIH
Ha imeMivHo-penepdys3iiiHe YIIKOIPKeHHS! HUPOK KOHICH-
tpamis IL-18 y ceui migBumminacs HabaraTo pasiiie, Hix
3’sIBUJIAaCS OJITYPis Ta IiABHUIUBCS PiBEHb CHPOBATKOBOTO
kpearuniny [3, 30]. Crin 3a3Ha4nTH, 1110 MixX piBHeM IL-18
i TpuBamicTio ['TIH € mpsiMa 3a1e)HiCTh: UM BHIA KOHIICH-
tpaugist IL-18 B ceui, Tum goBimm Gyne nepe6ir I'TTH [30].
Pomns IL-18 y pozsutky I'TIH noTtpedye rmmoImoro BUB4EHHS
Ta OLIBIIOT KIJIBKOCTI JOCIIIKEHD.

VY 2020 Fazel M. et al. ony6nikyBanu cucTeMaTHIHHUI
omsan 13 crareit, e Oyia ommcaHa poib MOJIEKY.JIH MO-
mkomkennss HUpok (KIM-1) y mireit [31]. Ten KIM-1
HaICKUTH 10 parHix BM I'TIH, BiH BHPOOISIETHCS B TPOKCH-
MaJIbHUX KaHAJIbIISX Y BIJIIOBIIb HA MONIKO/PKESHHSI HUPOK.
OcnosHa ¢ynkuis KIM-1 nonsirae y pereneparii eniresnito
HUPKH Ta perymsmii amornrosy [3, 14, 31]. IlixBumnicHus
piBast KIM-1 'y ceudi criocrepiraerbest mpubiu3Ho yepes3 12
TOJIMH TICJIS TTOMIKOKEHHS HUPOK [14, 29]. MocmimkenHs,
1110 TIPOBOJIMIIMCS HaJialll, MaJld CYIepEewInBl pe3yJIbTaTH.
Busuenns poni rera KIM-1 y miarsoctumi I'TIH y miteit
IIPOIOBXKY€ETHCS.

Sun Q. et al. mpotsirom 2018-2019 pokiB mpoBenu 10-
CITIJDKCHHS Cepell TMAII€HTIB Y TUTSAYiH JIiKapHi MPOBIHIII{
Xynansb y KuTai, e BuB4anu BIJIMB KOHTPACTHOI pEUOBUHU
Ha po3BuTok ['TIH y miteii Ta nmpoaHaxi3yBaiu poib Map-
KepiB 3yIMUHKN KIITHHHOTO MUKy Y oMY mporeci [32].
BuznaveHHs iX piBHS € He MEHII BaYKJIMBUM TP A1arHOCTY-
BanHi [ TIH. Tkanunnuii inridirop merasonporeinaszu-2
(TIMP-2) ta 6isiok 7, sikuii 3B>513y€ iHCYJTiHOMOTIOHMI
daxTop pocty (IGFBP 7) € Mmapkepamu 3yITMHKH KITiTHH-
Horo 1ukiy, siki micist ['TIH nmponykyroThkest B KIIiTHHAX Ka-
HanbLiB [14]. 3ynuHKa KIITHHHOTO LUKy YHEMOXIIUBITIOE

nipostipepartiro MOMIKOKEHUX KIIITHH KaHaibIiB. |IGFBP
7 ta TIMP-2 € 3aXxucHUMH MOJIEKYJIaMH Ta OepyTh y4acThb
B aronto3i kiituH. Bmict IGFBP 7 y ceui migBuiyeTbes
MIPOTATOM HEPIINX 2 TOIUH IICJIs BBEIACHHS KOHTPACTHOT
peuoBunH, a TIMP-2 —uepe3 6 romun [14, 32]. TIMP-2 Ta
IGFBP 7 € HemonaBHO BiZKpUTHMH OiOMapKepaMHu i 11o-
TpeOyIOTh MOMATBIINX JT0CTIHKCHb.

OpHuM 3 HEelOAAaBHO BUsiBJIeHUX bM roctporo mouko-
JUKCHHSI HUPOK € 010K Me4iHKOBOIo THUILY, 10 3B>A3Y€
supHi kucaoru (L-FABP). L-FABP Bonozie BupaxeHo0
AQHTHOKCHJAHTHOIO JI€I0, MEPELIKOKAE MONIIKOIKSHHIO
HUPKOBOT TKaHWHU W Oepe y4yacTh y TPaHCIOPTYBaHHI Ta
MeTaboITi3Mi JKUPHHUX KHUCIIOT, Kl (QiIBTPYIOTECS y ceuy.
VY BignoBinp Ha momkomkeHHs L-FABP BupoOusernes
y MPOKCHUMAIIbHUX KaHANbISIX HUPOK [3, 14]. Byno npose-
JICHO JIeK1TbKa A0 CIiKeHBb, 110 BHBYaIn poib L-FABP y ni-
aroctuii ['TIH. Onue 3 Hux, omy6nikoane Shaffer C. L.
(2022) nmoxaszano, mo y aireit 3 ['TIH, pisers L-FABP no-
csraB CBOTO MMiKa Yepe3 6 romuH Mmiciis MOMIKOKECHHS Ta
MOCTYIIOBO 3HIKYBaBcst 10 12 ropunu. [Ipubnmsno yepes
80 roauu micis noxii kouuentpariis L-FABP y cedi BiHOB-
JIFOETHCS, 10 BiJOOpakae 3aXUCHY MPUPOLY 1160ro Oinka [3].
Pesynprat iHIUX MPOBEACHUX JOCITIHKCHD OyITH TOBOTI
CyNEpewIMBIUMH, TOMY HEOOXIIHO MPUILINTHU OlJIbIIe yBaru
BuBueHHIO poii L-FABP, sik 6iomapkepa I'TIH.

IIle onnum cyuacHum nporsoctuuauM bM I'TIH € pos-
YHHHHU penenTop ypoKkiHaA3HOro aKTHBATOPA NJ1a3MiHO-
reny (SUPAR). Lleif curHaIbHMIA TIIIKOMPOTETH € TIPOTYK-
TOM PO3LICMJICHHS PELeNTOpa aKTUBaTOpa IJIa3MiHOTEHY
ypokiHazu (UPAR). ¥V 2021 poui Huang Y. et al. mposenn
MeTaaHaJli3 MeIMYHKUX MOPTAiB 1010 BUBYCHHS POTHOC-
TuaHOI IiHHOCTI SUPAR. BusiBIieHO, 1110 TiABUIIICHHS PiBHS
SUPAR MoxHa BUSBUTH y KPOBI, CeUi Ta CTHHHOMO3KOBIii
piAMHI B HACTIIIOK HUPKOBUX 3aXBOPIOBaHb, 30kpema ['TTH
[33, 34]. Tleperaroro SUPAR, six 6iomapkepa I'TTH, € iioro
crabinbHicTh. Ha KoHLeHTpaito SUPAR He BILIMBaIOTH BIK,
Maca, 0COOIMBOCTI XapuyBaHHsI Ta MPUHOM JIKapCHKUX 3a-
co0iB [33]. Jesxi nociimKeHHs TOBIIOMIISIOTH, 110 SUPAR
Moxe OyTH BUKOpUCTaHMH, siK npornoctuynuid bM I'TTH
y JTIOMIEH, 10 TIepEeHeCITH Kapaioxipypriusi Brpydanss [34].
IcHye mpsiMa 3aJ1eXKHICTh MIXK piBHEM KoHIIeHTpatii SUPAR
Ta TsOKKiCTIO ofanbmoro I'TIH: giM Buma ioro mepemo-
nepaiiiina KOHIEHTPAIisl, TUM OUIbIIMN PU3HK PO3BUTKY
Tspkkoi popmu I'TIH [35].

Cepen nporaoctuaaux O6iomapxkepi I'TIH BuninsoTs
Dickkopf 3 (DKK3). BiH € HelomaBHO BIIKPUTHM KaHaTb-
1eBUM cTpec-MapkepoM [36]. Bymo BusBieHO, 110 306i1b-
nieHa nepejonepaniiina konuentpanis DKK3 nos’sizana
31 3HAYHO BUIIUM PU3UKOM PO3BHUTKY MicCIsIONEpaIifHOro
I'TIH [37]. Oco6nusictio DKK3 € Te, 110 Bin nepeabdayae
po3Butok ['TIH HaBiTh y THX MAIi€HTIB, IO IO ONCPATUB-
HOTO BTPYYaHHS HE MAJTH TOPYIIIeHs HUPKOBOI (yHKITiT [38].
Kopfer F. et al. (2023) npoBeneHo qOCTiKEHHSI, B IKOMY
Opayy y4acTh MAIiEHTH 3 TUTAYO1 JikapHi [eiinenpOep3n-
KOro yHiBepcuTeTy. Meroro Oyiio BUBYEHHsI OioMapKepiB
I'TIH y namienTiB 3 nedexramu MeTabos1i3My aMiHOKHCIIOT.
3’sicyBanocst, o DKK3 nae moxsmsicts nepenbauntu I'TTH
y JAiTel He3alexHOo Bix BUXiMHOT (yHKIIT HUpOK. [Tix yac
JOCITIKCHHS BUSIBIJIN TIPSIMHH 3B’ 130K MJK KOHIICHTPAITIEI0
DKK3 rta tspxkictio mogansinoro po3sutky I'TIH [39]. Ta-
KOX Bigomo, 110 pisenb DKK3 mpu I'TTH moxe migsuiiy-
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BaTHCS HaBITh y THX OCI0, 0 HE MaJIK XPOHIYHOT XBOPOOHU
nupok (XXH) B anamuesi [36]. Binbmn geTansHo BUBYEHA
poub Dickkopf 3 y nporrosyanni 3aroctpents XXH, tomy
HEOOXiTHO IPOBECTH OUTBINE TOCTIHKEHB IS 3’ ACYBaHHS
poni DKKS3, sik mpeaukropa possutky I'TIH [38, 39].

Monouutapuuii xemorokcuunuii nentua-1 (MCP-1)
Ta emigepmanbuuii paxrop pocty (EGF) 3actocoByroTscst
st miarHoctyBanss [ TIH. MCP-1, abo xemMokiHOBHH JTi-
raug 2 (CCL2), BUpOOISETHCS PSIIOM HUPKOBHUX KITITHH
y BianoBiae Ha 3amaibuuiil nporec [16]. EGF, cBoeto uep-
rOI0, PEryJIOe Ta CTUMYJIIOE TO3PIBAHHS ME3CHXIMaIbHUX
kiituH. EGF y noeananni 3 MCP-1 sBisie co60t0 moTyx-
HU AiarHocTH4HUiT 1 mporHoctnynnid BM I'TIH [16, 40].
Bimomo, mo kombinHariito EGF/MCP-1 takox BUKOPHUCTOBY-
10Th Juts1 BusiBnieHHst XXH Ta 1i mporpecyBaHHs y Nami€HTIB,
SIKi TIEpEeHEeCHH XipypridHe BTpy4YaHHs Ha cepii. [Ipore i
Oiomapkepy AOCTYIIHI JIMIIE JUIsl eKCIIEPUMEHTABHHUX J10-
CIIIJDKCHD Ta HE MPEACTABIICHI y TOBCAKICHHIN KIIIHITHIN
npakruil st giarsoctysanis ['TIH ta XXH.

®dakrop pocry piopodnacris-23 (FGF-23), a6o doc-
(aToHiH — 116 TOPMOH, SKUN CHHTE3YETHCA B OCTEOIUTAX
1 BIAIMIOBi/1a€ 3a PEryJIsIit0 HUPKOBOI eKcKpelii pocdary
[16, 41]. ocmimpKeHHS OCTaHHIX POKIB MOKA3aJIH, IO i JI-
ButieHHs piBHsa FGF-23 mos’si3ane 3 pusukom ['TIH Ta se-
TaNBHICTIO Y KPUTHYHO XBOpUX TalieHTiB [40]. 30inbIueHHs
uupkystorounx piBaiB FGF-23 cnocrepiraerses y pizHux
BIKOBUX I'pyIax Hali€HTIB 3 TOCTPUM MOMIKOKEHHSIM HU-
poxk [16]. 3rimHo 3 KIIHIYHUME JaHUMH, Y TIeAiaTPHIHIX
MAIiEHTIB TAKOXK MaJIo Miciie miaBuiieHHs piBus FGF-23,
1o cBigumio npo HasBHicTh y Hux ['TIH [16]. 3Bakaroun
Ha TaKy ocobnusictb FGF-23, mpoBeeHHs 101aTKOBHX 10~
CITIKEHb MOXE CTaTH MOIITOBXOM JUISl 3aCTOCYBAHHS I[bOTO
BM Ha pyTHHHIN 0CHOBI HagaIIi.

Cepen HOBUX IPOTHOCTHYHUX BM rocrtporo mnomrko-
JOKCHHS HUPOK BUIIUISAIOTH 1 XeMOKiHOBUii Jirana 14
(CCL14), mpo pomb i mpupomy SKOTO Ha TEMEepiliHiil yac
BimoMo Hebarato. € BimoMocTi mpo te, mo piBers CCL14
BioOpakae CTYMiHb MMOIIKOKCHHS HUPKOBOI MapeHXIMHU
[16]. Ane, He 3BaXkarOuM Ha Mayly KiTbKICTh iH(pOpMAIIii,
JEeSK] TOCHITHUKH TTOBIIOMIISIOTE, 10 CCL14 moxe crarn
KOpHUCHHUM y BusiBeHHi Tskkoro I'TTH [16, 42].

Xirina3a-3-noniouuii 6inox-1 (CHI3L1) € nporuoc-
THaHUM Olomapkepom ['TTH 2 cTyneHs TsSKKOCTI, SIKuit CHH-
Te3yeThCs PI3HUMHU TUIaMK KiiTuH [16, 43]. TlinBuieHHs
piBast CHI3L1 criocTepiraethest y NaiieHTiB, sSKi MEPeHECITH
KapAioXipypriyHi BTpy4aHHs Ta OIepallio 1o TpaHCIUIaHTa-
i HUPKU. Pe3ynbrary 1esiKuX eKCepuMEeHTAIBHUX JI0CITi-
JDKeHB cBiauath mpo e, 1o CHI3L1 Oepe y4yacTsb y 6aratbox
(i31070TIYHNX TIpOIIECcax, y TOMY YHCII y 3aXUCTI TyOyIsip-
HuX KiiTuH Big anonto3y. CHI3L1 mMoke BUKOpHCTOBYBa-
THucs sk BM ue nue I'TIH, a # iHIIMX 1aTONIOTIH, TAKUX SIK
ayeprii, JereHeBi 3aXBOPIOBAHHS, I[yKPOBHH 1iabeT 2 THUITY,
[MCTHT, 3aMaJibHi CTaH| Ta MyXJIuHHI nporecu [16, 43]. e
BKa3y€ Ha BXIIMBICTh MOJAIIBIINX JOCIIKEHD 3 BUBUCHHS
pomi CHI3L1, six 6iomapkepa 0aratbox 3aXBOPIOBAHb.

Just niarsocryBanus ['TIH BukopucToByroTh TeCT pak-
HifiHOro BUALIEHH po3unHeHnx pedosuH (FeS). 3a itoro
JIOTIOMOTOI0 ITPOBOJIUTHCS OIiHKA (DYHKIIIT KaHaJBIIIB Ta
BusHavaeThest FeNa (marpiit) i FeU (cewoBrHa) y Bumaakax
ypewii Ta rinoBonemii. Pozpaxynok FeNa i FeU Buxopucro-
BYIOTb JUIsl IOCTAHOBKH JAiarHo3y npepeHansHoro ' TIH [44].
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[NomkomKkeHnit KaHaenb He 31aTHUI peabcopOyBaTH Bij-
(hinpTpOBaHi eJIEMEHTH B aICKBaTHUX KiTbKOCTsIX, a FeNa<l
1 FeU<35 Bka3yioTh Ha IUTICHICTh KaHabLEBOT (QyHKIIT Ta
rimoBipHe nipeperansHe [ TIH. He3Baxkaroun Ha iXHE IIHPOKE
BUKOPHCTAHHSI, Il TECTH HE € BUCOKOCTICHU(DIYHUMHU, TOMY
1t niarnoctyBanHs ['TIH pekoMeH0BaHO 3aCTOCOBYBATH
6inprr indopmaruBHi Metonu [16, 44].

Lee Y. S. etal. y cBoemy nociipkeHHI BUBUAIA AMOHI
(NH4)/amiax (NH3), six 6iomapkep I'TIH y martienTis, siki
TIepeHecy Iy OIepallilo 1Mo TpaHCIUIaHTalil neyiHKu. 3’scy-
Bajocs, IO ITiIBUIICHHS PiBHSA aMiaKy B CHPOBATIII KPOBi
Oe3rnocepeHbO BIUIMBAE HA KIITHHU KIyOOUKIB, 1110 MPH-
3BOJIUTH /10 TXHBOTO MOIIKO/KEHHS 1 (pi0po3y KaHaAJbIIB.
V Bumamkax, KOJH piBeHb amiaky mocsrae 45 mr/mn y me-
penonepariiHoMy Tepiofi, BapTO PO3MISIHYTH MOXKJIMBICTh
BUHUKHEHHS micistonepaniitaoro I'TTH 1 BxxuTH 3aX0miB st
fioro 3anobiranus [45].

Y 2024 Nusshag C. et al. Busuanu I'TIH, sik yckiiaiHeHHs
y MAIEHTIB, SIKI IEPEHECIN XipypriyHe BTpy4YaHHs Ha YepeB-
Hili aopTi. 30KpeMa, NPHUIUITMIH yBary OLiHII {iarHOCTHYHOTO
3HaueHHs Oiomapkepi I'TIH, y Tomy uncni i al mikpo-
w100yJainy (al-M) [46]. al-M — 6inok, KUt CHHTE3y€EThCS
MEYiHKOI0, (PITBTPYETHCS KIyOOUKaMHu Ta peadcopOyeThes
NPOKCUMAaJIbHUMH KaHAIIBISIMH, i€ BIJOYBA€ThCS HOTO Kara-
60mi3M. 0.1-M BuKOpHCTOBYETHCA B sikocTi BM rocTporo 1mo-
IIKO/PKEHHSI HUPOK IIPH CENTUYHMX 3aXBOPIOBAHHSIX, MICIIS
Kap1ioJIONTYHHX OIepariiii 1 y BUMa/[Kax HEOHaTalIbHOI ac(ik-
cii. He3Baxxaroun Ha Te, 1m0 a1-M BimoOpaskae AUCHYHKIIIIO
HUPKOBUX KaHAJIbIIIB, BIH HE J03BOJISIE iACHTH(DIKYBaTH Ma-
uienTiB i3 pusukom ['TIH 2 ta 3 crynens tsoxkocTi [16, 46].

Jlesiki TOCIITHUKHU 3BEPTAIOTh yBary Ha yPOMOMYJIiH
(oimox Tamma-Xopcdooana), 0 CHHTE3YETHCS B emiTe-
JHaNBHUX KIITHHAX JACTAJIBHUX KAaHAIBIIB 1 BUCXIAHOTO
mwieya nerii ['ernne. OcHOBHA (DYHKIIIST yPOMOAYIIHY — 1€
3aXHCT CCUYOBUBIMHUX NUIAXIB BiJ iHQiKyBaHHS Ta yTBO-
pPCHHS KaMeHiB, a TakoX iMyHOMonysis [47]. Buacii-
JIOK TIONIKO/PKCHHSI HUPOK Ta MOPYIICHHST HUPKOBOI (yHK-
i1, KOHIIEHTpALisl YPOMOIYJIiHY B C€Yi IiABUIIYETHCS.
Bedzichowska A. et al. y 2021 poi omy6nikyBaau 10cii-
JOKEHHS, IO TIPOBOIIIIOCS Ha Kadeapi memiaTpii, IuTsado1
Hedpoorii Ta aneproyorii BilickkOBOro MEIUYHOTO iH-
cTutyTty y Bapmiagi if Oyno cripsiMmoBaHe Ha BUBYCHHS PO
pizaux bM, y Tomy uucni it ypomoaysiny, y hopmyBaHHI
I'TIH. Y mocnimkenHs Oyino BKiroYeHo 59 miTell 3 mopyieH-
HAM QyHKIiT HUpOK. Pe3ympraTté HoCiKeHHS TOKa3aly,
10 YPOMOJIYJIiH HE € BUCOKOCHIEIN(IYHUM MapKepoM JUIst
nporro3syBauHs ['TIH y mite#t. Tomy OinbIr TOMiNBEHO BU-
3HauarH piBHI iHIIKX Oiomapkepis, Hanpukiag NGAL, mo
nepenbavarots ['TIH 3 Oinbinoro Tounictro [48].

BucHoBku

I'TIH y xiTeii € BaXKKUM IOIETIONOTIYHAM CTaHOM, IIIO TTO-
TpeOye BY4aCHOTO BUSIBJICHHS Ta €(DEKTHBHUX METOIIB PAHHBOT
JiarHOCTHKH. 3070THI cTanAapT giarHoctuky [ TIH — Bu3Ha-
YEHHS pIBHSI CHPOBATKOBOTO KpeaTHHiHY Ta JJ000BOIO Jiypesy
Hapasi He BBAKAETHCS POTHOCTHYHO TOYHUM. [IpoBeneHuii
AHaJTi3 Cy4acHHUX JITepaTypHHX JHKEPEI IOBOIUTb, 10 IPOrpec
610TEXHOJIOTIH IPOIIOHYE PiI3HOMAHITHI MOJIEKYIIN OioMapke-
PIB 111 IPOTHO3YBaHHS 200 KOHCTAaTallil HHPKOBHX MOPYILCHb
y PI3HHUX BiJyIyIax HE(POHY 1 YTOUHEHHS CTYIICHS Ba)KKOCTI
niopymeHHst pyHkuii Hupku. CydacHi BM marots nepcriektnsu
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JUTs BU3HaUCHHsI paHHiX crajiit ['TIH, 1o Hamae TepareBTidae
BIKHO ]IS TIOTEHIIHHO e()eKTHBHUX JIIKyBAIGHIX Ta Tpodi-
JIAKTUYHMX BTPy4aHb. BpaxoByrouw, 110 OUTHITICTE BKa3aHNX
BM I'TIH noci nmpoko He BUKOPHCTOBYETHCS B TOBCSKICHHII
KITIHIYHIM TPAKTHIl, BBAXKAETHCS aKTYaIbHAM IPOIOBKCHHS
JIOCIT/DKEHb B ITbOMY HAIPSIMKY, aJ0Ke HOBHI aJlrOPUTM JIia-
raoctukn [ TIH y miteid Moske cTaTé OCHOBOFO JIIS IPUHHATTS
OOTPYHTOBAHUX KJIIHIYHHX PillICHb.

TakuMm 4MHOM, MONIYK Ta BUBYCHHS €()EKTUBHOCTI BU-
KOpHCTaHHS cydacHnX BM 3 MeToro paHHBOI J1arHOCTHKA
I'TTH, cBoeyacHOTO TOYATKy Teparii Ta MOKpaIIeHHS I1po-
THO3Y CTOCOBHO BiJJTHOBJICHHS (D)YHKIIIOHAJIBHOTO CTaHy HU-
POK y IiTel, Hapasi, 3aJIMIIA€THCS AKTYaJIbHIM HAIIPSIMKOM
B TeiaTpii Ta QUTSYii HePOIIOTii.

Nitepatypa:

Buknageni MaTepianu g03BOJIATH MiJBAIIUTH PiBEHb
00i3HAaHOCTI TeaiaTpiB Ta TUTAIUX HE(DPOIOTIB PO MOXK-
JIUBOCTI BUKOPUCTaHHA cydacHuX Oiomapkepis ['TIH y miteit
Ta PO3LIMPUTH NEPCIICKTUBH PAHHBOT 1IarHOCTUKH L€l ra-
TOJOT1, 1110 3a0€3IeYUTh CIIPOMOXKHICTh BYACHO BUSIBIIATH
PO3BHTOK BKa3aHOTO CHHAPOMY Ta PO3IIOYNHATH (DEKTHBHE
JIKyBaHHS.

KoHdnikT iHTepeciB. ABTopH 3acBiquyrOTh PO Bij-
CYTHICTh ()aKTHYHOT'O YH IMOTEHIIITHOTO KOH(IIIKTY iHTEepe-
CiB TIiJT Yac MiATOTOBKY IIi€i CTATTI 10 myOiKarii.

Dxepena cdiHaHcyBaHHA. Crarts omy6iikoBaHa 6e3
Oynb-sikoi (P iHAHCOBOT MIITPUMKH.
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BIOMARKERS IN THE EARLY DIAGNOSIS OF ACUTE KIDNEY INJURY IN CHILDREN
(LITERATURE REVIEW)

M.Honchar, I.Haldina, A.Zhuiboroda, A.Levchenko

Kharkiv National Medical University, Ministry of Health of Ukraine
(Ukraine, Kharkiv)

Summary.

The diagnosis of acute kidney injury (AKI) is one of the most pressing issues in modern pediatrics. The classical method of diagnosing
AKI is to determine the level of glomerular filtration rate, serum creatinine and diuresis. In the last 10-15 years, an active search and
research of new biomarkers (BM) of acute kidney injury has been conducted.

Aim of the study. To increase the awareness of pediatricians about the possibilities of using biomarkers in the early diagnosis and
timely treatment of AKI in children based on the analysis of current literature.

Materials and methods. A search of modern literature sources on medical portals such as UpToDate, PubMed, etc. on the use of
BM in the early diagnosis of AKI in pediatric patients was performed. The data obtained were reviewed and analyzed.

The results. The article presents a review of the current literature on the possibilities of using biomarkers of AKI in children in the
early diagnosis of this pathology. Among the biomarkers of AKI are the following creatinine, urea, lipocalin associated with neutrophil
gelatinase (NGAL); cystatin C, fractional solute excretion (FeS), ammonium (NH4)/ammonia (NH3), interleukin-18 (IL-18), kidney
injury molecule-1 (KIM-1), tissue inhibitor of metalloproteinase-2 (TIMP-2); insulin-like growth factor binding protein 7 (IGFBP 7);
hepatic fatty acid binding protein (L-FABP); soluble urokinase plasminogen activator receptor (SUPAR), Dickkopf 3 (DKK3), monocyte
chemotactic peptide-1 (MCP-1), epidermal growth factor (EGF), fibroblast growth factor-23 (FGF-23), chemokine ligand 14 (CCL14),
chitinase-3-like protein-1 (CHI3L1), uromodulin (Tamm-Horsfall protein), and a1-microglobulin (a1-M). Most of these AKI BMs are not
widely used in daily clinical practice and require further investigation, making it prudent to increase the number of studies in this area.

Conclusions. The presented materials will help to raise awareness among pediatricians and pediatric nephrologists about the
possibilities of using modern biomarkers of AKI in children and expand the prospects for early diagnosis of this pathology, which will

ensure the ability to detect the development of this syndrome in time and start effective treatment.
Key words: Acute Kidney Injury; AKI Biomarkers; AKI Early Diagnosis; Children.

KoHTakTHa iHcbopmauin:

FoHyapb MaprapuHa OnekcaHppiBHa — 4.mef.H., npodecop,
3aBigyBayka kadenpu negiatpii Ne 1 Ta HeoHaTonorii XapKiBCbKoro
HaLioHanbHOro MeguyHoro yHisepcuteTy (M. Xapkis, YkpaiHa)
e-mail: margarytagonchar@gmail.com

ORCID: https://orcid.org/0000-0002-9167-2034

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=56712494000

Researcher ID: https://publons.com/dashboard/records/publication/
confirm/

FanpgiHa IpuHa MuxanniBHa — K.mef.H., acucteHTka kadenpu
negiatpii Ne 1 Ta HeoHaTonorii XapkiBCbKOro HauioHanbHOro
MeANYHOro yHiBepcuteTy (M. XapkiB, YkpaiHa)

e-mail: galdina.iryna@gmail.com

ORCID: https://orcid.org/0000-0001-6538-914X

Xyn6opona AniHa IBaHiBHa — 3006yBayvka ocBiTu 6 kypcy Il
Megu4Horo dakynsreTy XapKiBCbKOro HalioHanbHOro MeAUYHOro
yHiBepcuTeTy (M. Xapkis, YkpaiHa)

e-mail: alinazhuib311202@gmail.com

NeByeHko AHHa ApTtypiBHa — 3006yBayka ocBiTn 6 kypcy Il
MeauyvHoro dakynsteTy XapKiBCbKOro HalioHanbHOro MeAUYHOro
yHiBepcuTeTy (M. XapkiB, YkpaiHa)

e-mail: anutalevchenko098@gmail.com

Contact information:

Margarina Gonchar — Doctor of Medicine, Professor, Head of the
Department of Paediatrics No. 1 and Neonatology, Kharkiv National
Medical University (Kharkiv, Ukraine)

e-mail: margarytagonchar@gmail.com

ORCID: https://orcid.org/0000-0002-9167-2034

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=56712494000

Researcher ID: https://publons.com/dashboard/records/publication/
confirm/

Iryna Galdina — Candidate of Medical Sciences, Assistant of the
Department of Paediatrics No. 1 and Neonatology, Kharkiv National
Medical University (Kharkiv, Ukraine)

e-mail: galdina.iryna@gmail.com

ORCID: https://orcid.org/0000-0001-6538-914X

Alina Zhuiboroda — 6th year student of the School of Medicine,
11l School of Kharkiv National Medical University (Kharkiv, Ukraine)
e-mail: alinazhuib311202@gmail.com

Anna Levchenko — 6th year student of the School of Medicine,
11l School of Kharkiv National Medical University (Kharkiv, Ukraine)
e-mail: anutalevchenko098@gmail.com

Haginwno po pegakuii 17.01.2025 p.
MignucaHo go apyky 20.03.2025 p.

165



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. xXv, Ne 1(55), 2025

voL. xv, Ne 1(55), 2025 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

YJIK: 616.61-036.868-085.8 OIBUYHA PEABIJIITALILA
DOI: 10.24061/2413-4260. XV.1.55.2025.25 \Y HE@POHOFI‘IHIPI ITPAKTHILII 3 HO3I/II_[H71
JOKA30BOI MEJJUILIMHU

B. Be3pyk, JI. Punacyk, T. Bynuk,
M. I'pecvko, O. IOpkis

BykoBUHCBHKHH JIepiKaBHUH MEIMYHUN YHIBEPCUTET
(M. YepHisii, Ykpaina)

Pesrome

Dizuuni 6npasu— 6yob-saKul 6U0 Qi3uUHOT AKMUBHOCTE TIOOUHU, WO CAPUSIE NIOMPUMYT 3A2ATbHO20 300P08’ 5 MA OALONOYYYSL.

Xponiuna x6opoba HUpOK € 8adCIUBOIO 2100ANbHOI0 NPOOIEMOIO CUCHEMU OXOPOHU 300P06’ 51, HAPA3L Y CEIMI HaAPAX08YEMbCS
850 wminvitonie nayicnmis (10% nacenenns ceimy), axi cmpasicoaioms Ha XpOHIUHY X60po6Y HUPOK, WO NOMPEOYIOMb 3aMICHOT
HUpKOBoi mepanii — 2emodianizy. 32i0no 3 npocnozamu Bcecgimuboi opeanizayii oxoponu 300pos’s, oo 2040 poxy XXH cmane
5-10 0CHOBHOW npUUUHOIO cMepmi Y ceimi.

Heoocmamus pisuuna akmuenicms 008011 nowupena ceped nayicHmis iz XpoHiuHo0 X80pobo0 HUPOK, Wo nepedysaronms Ha
2eMo- abo nepumoHianbHomy 0ianisi, i y ¢haxositl rimepamypi € 6euKa KilbKicms 00KA3i6 NPo NOZUMUSHUL GNJIUG PISHUX 6UOIE
QizuuHux 8npas Ha 3a2anbHUll CMaH nayicHmis i3 yiclo x6opoboro. Y moil sce yac, 0iegicms oOKpemux 6udie Qisuunux enpas
Yu iX KOMNIEKCI8 OISl NAYIEHMIB HA 2eMO0IaNi3l 6ce uje nompedye niomeepodCceHHs 3 No3uyitl 00Ka3080i meouyunu. Y cmammi
HasedeHO ananis Paxosux iimepamypHux oxcepei 3 NO3uyil 00KA30601 MEOUYUHU, 3d OAHUMU HAYKOMEMPUUHO20 NOUWLYKY mda
V3a2aNbHEeHHs PeKOMEeHOAYill 3aKOPOOHHUX | GIMYUSHAHUX QOCIIOINHCEHb W00 peabirimayiinoi donomocu y He@ponoiunii
npakmuyi 3 npeoCmagieHHAM Memoooa02ii 3aCMOCY8AHHS KOMNAEKCI8 (DI3UUHUX 6npas O NAYIEHMIG i3 XPOHIUHOI X80P0O0I0
HUPOK HA PIBHI 20CNIMalbH020 OKpyey. Haykoee 00Cni0diceHH BUKOHAHE 68 MeHCax HAYKo80-00CIiOHOI pobomu kagedpu
nediampii, Heonamonoeii ma nepuHamanrbHoi meouyuru Bykosuncbko2o depicasHo2o MedudHo2o yHieepcumemy Ha memy.
«XpoHobionoeiuni it adanmayitini acnekmu ma 0coOIU80CMI 8e2eMamueHol pe2yisayii npu NamonoiuHux Cmanax y oimetl pisHux

sixogux epyn». [eporcasnuil peccmpayiinuii nomep: 01220002245, mepmin suxonanna: 01.01.2022-31.12.2026 pp.
Knrouoei cnoea: xponiuna xeopoba nupox; peadinimayitina donomoza; (izuuni énpasu; inmepoianisui enpasit; inmpaoianizmi

6npasi.

Bctyn

®i3uyni Bripasu (OB) — Oynb-sikuii B (Bi3UUHOI aKTHB-
HOCTI JTFOIIMHH, 1110 CIIPHSIE MTITPUMIII 3aTaJIbHOTO 30POB’ s Ta
Omaromomyyus. @B kmacnQikyroTs Ha TP THITH 3aJISKHO Bi
BIUTUBY, SIKUM BOHH BILUIMBAIOTh Ha JIIOJICBKUIA OpraHi3M: ae-
poGHi OB (BrpaBu, IPH SIKKX M>SI31 BUKOPHCTOBYFOTHCS HHKYE
X MaKCHUMAaJIbHOI CHUIM CKOPOYEHHS, aJie BIIPOIOBXK TPUBA-
JIOTO Tepiony Yacy), aHaepoOHi @B (BrpaBu, MpH SKUX M>SI3H
BUKOPHUCTOBYIOTBCS 10 X MaKCUMaJbHOI CUJIM CKOPOUEHHS],
aJte BIPOJIOBK KOPOTKOTO Tiepiony uacy) Ta @B Ha rHyUKiCTh
(BmpaBw, sIKi PO3TATYIOTH 00 MOMOBXKYIOTH M’s13H) [1].

Xpowniuna xBopoba Hupok (XXH) € BaxxmBoro riobans-
HOFO TIPOOIEMOI0 CHUCTEMH OXOPOHH 3[I0POB’sI, Hapasi y CBiTi
HapaxoByeThest 850 Minbitoni mauientiB (10% HaceneHHs
CBiTY), sIKi cTpaxkaarots Ha XXH Ta morpedyroTh 3aMiCHOT
HUPKOBOI Tepartii — reMomianizy. 3rigHo 3 mporao3amu Beec-
BITHBOT oprai3zaitii oxoponu 310pos’st (BOO3), no 2040 poky
XXH crane 5-10 0CHOBHOIO MPHYUHOKO CMepTi y cBiTi [2-4].

Henocraras ¢i3ndHa akTHBHICTB JOBOJI ITOIIIAPEHA CEPET
nantienTis i3 XXH, siki mepeOyBatoTh Ha reMo- ado IepHUTOHi-
ATBHOMY Jiiauti3i, y (haxoBiid JiTeparypi € BeJIMKa KUTbKICTb J10-
Ka3iB PO MO3UTHUBHMUH BIUTUB pi3HUX BB OB Ha 3aransHMit
cra nartieHTiB i3 XXH. Y Toif e 4ac, Ti€BiCTh OKPEMUX BH/IIB
@B uu X KOMIUIEKCIB 1151 TIALIEHTIB HA TeMOTialTi3i BCe I1e Mo-
TpeOye MiATBEPHKEHHS 3 TIO3HILIH JT0Ka30B01 MeuiHu [5-9].

MeTa. Anani3 (axoBuX JIiTEpaTypHUX JOKEPET 3 TO3U-
il TOKa30BOi MEAWIIMHH, 32 TaHUMHU HAYKOMETPHYHOTO
TIOIITYKY, Ta y3araJbHEHHS PEKOMEH/IAIii 3aKOpAOHHHUX 1 Bi-
TYU3HSIHHUX JOCTIKSHB 00 peadiiTamiifHOT JOmoMOTH
y He(DPOJIOTIUHIN MPAKTHUII 3 TIPEACTABICHHIM METOI0JIOT T
3actocyBaHHs komiuiekcie @B st narientis i3 XXH Ha
PiBHI TOCIIITAIEHOTO OKPYTY.
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MaTepian Ta meToau AocnigKeHHs

JocuimKeHHs] BAKOHAHE B MEXaX HayKOBOT TEMaTHKH
Kadenpu memiaTpii, HEOHATOJIOTI Ta MepUHATAIHHOI Me-
JHMIUHA ByKOBHHCBHKOTO AEp)KaBHOTO MEAWYHOIO YHiBep-
cutety. H/IP Ha Temy «XpoHoOionorivyni i amanTamniiHi
ACTICKTH Ta OCOOIMBOCTI BETETATUBHOI PEryIIALii MpH Ta-
TOJIOTIYHUX CTaHAX y JiTeH pi3HUX BIKOBUX Tpyrm». Jlep-
JKaBHUH peectpamiituuii Homep: 0122U002245, tepmin
BukonaHHsa: 01.01.2022-31.12.2026 pp. HaykomeTrpuu-
HUH aHami3 (paxoBoi JiTepaTypu eIeKTPOHHUX 0a3 JaHHUX
PubMed, EMBASE, Scopus KO Web of Science ta Cochrane
CENTRAL. BinnoBigHo 10 METH AOCHTIIPKCHHS BUKOPHUCTO-
BYBAJINCh HACTYITHI METOU: 0101i0CeMaHTHYHUH, CUCTEM-
HOTO I JXO/y, OIIICOBOTO MOJICITFOBAHHSI.

Pe3ynbTaTn gocnigkeHHs Ta ix o06roBopeHHs

CuctemMaTHuHUN OMIIAJ Ta HAYKOMETPUYHUHN aHaIi3
(baxoBoi nmiTepatypu enekTpoHHUX 6a3 nanux PubMed,
EMBASE, Scopus ta Web of Science, Cochrane CENTRAL
3aCBIIYMB JIOBOJII )KBAaBUH HAyKOBHH 1HTEpPEC MIOJ0 OIIHKA
JIOCTOBIPHOCTI ITO3UTHBHOTO BIUTMBY @B Ha 3aranbHuMii cTan
narfieHTiB i3 XXH Ta IX sKicTh )KUTTA. [1J1s1 J€TaIBHOTO PO3-
sty Oyino BimiOpaHO ACKiTbKa CHCTEMAaTUYHHUX OTJISIIIB
1 MeTa-aHaiisiBs, 3araigom: 151 nocnimxenns — 6457 mani-
eHTiB 13 XXH pi3HOro cTyneHs BayKKOCTi Ta pi3HOI cTaii-
HOCTI, 110 nepeOyBaiy Ha reMo- a00 NMepUTOHEATbHOMY
miamisi (puc. 1, puc. 2 Ta puc. 3).

Cnij Bii3HAYUTH JOPOOOK BITUM3HIHUX JIOCIITHUKIB
o710 (Bi3udHOI peadimiTaI[iifHOT TOTIOMOTH 3 IMTO3UIIIN TOKa-
30BOT MEIMILIMHY JU1sl TaLieHTiB 13 XXH, siKki nepeOyBaroTs Ha
remoianisi [14] (puc. 4) Ta 3aranbHUI BHECOK YKPATHCHKHX
HAyKOBIIIB 3 JaHoi npobnemaruku [1, 16, 17].
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Puc. 1. ®isnyHa peabinitauinHa gonomora, 3 no3uuii gokasosoi Meguumnuun (PubMed, EMBASE,
Scopus & Web of Science, Cochrane CENTRAL). [IuzanH cuctemMaTUYHUX OrNsAAiB i MeTa-aHanisiB
(3aranom: 151 pocnimxkeHHA — 6457 nauieHTiB i3 XXH);
aganTtoBaHo [10, 11, 12, 13], BnacHa intocTpadis

Puc. 2. 3aranbHa MeTa cucteMaTUYHUX ornaAiB i MeTa-aHanisiB (3aranom: 151 gocnigXeHHA —
6457 nadieHTiB i3 XXH): BU3HayeHHs BNnuBY isnyHUX BNpaB Ha napamMmeTpu nauieHTiB i3 XXH pisHoi
cTagifHocTi, AKi nepebyBalOTb Ha Ha remo- abo nepuToHeanbHOMy Aianisi);
apanTtoBaHo [10, 11, 12, 13], BnacHa intocTtpadisa

167



HEOHATONOTIA, XIPYPrISl TA NEPUHATANIbHA MEAULUVHA T. XV, Ne 1(55), 2025

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE voL. xv, Ne 1(55), 2025 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

aganTtoBaHo [10, 11, 12, 13], BnacHa intocTpadis

Puc. 3. 3aranbHi BUCHOBKM cucTeMaTM4YHUX ornsagie i meTa-aHanisie (3aranom: 151 gocnigxeHHs — 6457 nauieHTiB i3 XXH): BU3Ha4YeHHA BNNuBY
isanyHMx BNpaB Ha napameTpu nauieHTiB i3 XXH pi3Hoi cTagiHocTi, siki nepebyBaloTb Ha Ha reMo- abo NepuToHearnbHOMYy Aianisi);
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Puc. 4. BiTunsHAHUM gopo6ok woao dismyHoi peabinitauiinHoi gonomoruy, 3 No3uuin 4oka3oBol
MeauumHK, ansa nauieHTiB i3 XXH, siki nepebyBatoTb Ha remopaianisi [14] (aganToBaHO, BfacHa intocTpawis)

XapakTepu3your 3arajbHi BACHOBKH I0/I0 BUILE 3a3Ha-
YEHMX CUCTEMATHYHUX OIVIAAIB i MeTa-anamisis (151 gocii-
JoKeHHS — 6457 mamienTiB i3 XXH, mo otpuMyBanu 3aMicHy
HHUPKOBY TEPAITIfO), CITiT 3a3HAYHMTH, II10 Y JAHUX JOCIIKEH-
HSX OTPUMAaHi JOCTOBIpHI JaHi MO3UTHBHOTO BILTHBY OB un
komruiekciB @B Ha 3aranpHuil cTaH Aiadi3HUX MALli€HTIB,
TTOKA3HUKH TXHBOI SIKOCTI JKUTTS Y LIeH nepion xBopoou. Tax,
y 3a3HaYEHNX METa-aHalli3aX aBTOPHU BiIMIYaIOTh, 1110 3arajioM
(hi3ruHi BIIpaBH, HE3aIEKHO BiJl CIOCOOY Ta Yacy BUKOHAHHS,
TIOKPAIITYOTh BiZICTaHb, poiiery 3a 6MWT cepen martieHTiB
i3 TepMiHAIBHOIO CTAIIEI0 3aXBOPIOBAHHA HUPOK (end-stage
kidney disease — ESKD) [ES = 33,64 m, 95% moBipuwii iH-
tepsai () (23,74, 43,54), P <0,001; P mist HeonHOpimHOCTI
= 0,64, a |12 = 0%. AHai3 maArpym st MOTAILHOCTI (hi3wd-
HUX BIPaB IMPOBOIUBCS JJISI OTIOPY, aepo0iKH, KOMOIHOBaHOT
aepoOiKK Ta OTOpY, AUXAHHS Ta SNCKTPOMIOCTIMYIIAIIT. Ae-
poGHi ¢iznuni Bripasu [ES = 47,80 m, 95% JII (31,74, 63,87),
P <0,001; P st neomHopimaocti = 0,42 i 12 = 1,9%], dizwmuni
Brpasw 3 oropom [ES = 23,62 m, 95% JII (6,45, 40,790, P =
0,007; P mnst Heommopiarocti = 0,79 i 12 = 0%)] Ta muxanbHi
Brpasu [ES = 22,82 m, 95% /I (0,39, 45,26), P =0,36,1i 12 =
0%)] Gystet € TUHAMH, SIKi BUKJTMKAITH 3HAYHE TIOKPAIICHHS TIPO-
HneHoi Bincrani Ha 6MWT BHKOHAHHS BIIPaB IS BTPYYaHb
MK iHTepmiamisHUME (MKIIATI3HIMHI) Ta iHTpaTiaTi3HIMA
(BHyTpimTHBOmIAMIZHIME a00 ITi/T 9ac ceaHcy TeMoIiaizy)
Brpasamu. O6usa Buu OB: mikmiamizai [ES = 29,88 m, 95%

JI (11,31, 48,45), P = 0,002; P st rereporennocti = 0,36 i 12
= 8,3%)] ta inTpamiamisi (g yac ceancy remomianisy) [ES =
36,11 m, 95% JII (23,82, 48,40), P < 0,001; P mst HeomHOpiz-
Hocri = 0,64, a 12 = 0%] mokpanmiu BiacTaHs, POHIeHy Ha
6MWT. KombiHOBaHE TpeHyBaHHS Ta TIOMipHA IHTCHCHBHICTb
MOXXYTh OyTH Halie()eKTHBHIIIMMH BTPYYaHHAMH IS ITOKPa-
mennst 6MWT Ta koHTpoIo aprepiambpHoro Treky [10, 12].
Aepo6Hi Bripasu (AE), TpeHyBaHHS THUXaJIbHUX M’ SI31B
(RMT) i Brpaswu 3 omopom + aepo6ui Bipasu (RE + AE)
3HAYHO TTOKPANIIA 6-MWt TIOPIBHSHO i3 3BUYAHAM JIOTIIS-
nom/ynasannmu Bripasamu (UC/SE). Vnasani Bripasu (SE)
OyITH HAWUTIPIIAM BTPYYAHHSM 1 3HU3WIH SKICTh KHUTTS HaOa-
raro Oinsire, Hixk UC/SE Ta inmi tumu Bripas. AE i RE + AE
Oy OB’ s13aHi 3 BUIIAM VOzmax, TOMI SIK Jiama30H pyXiB
(ROM) i RE + AE inmykyBamu GiTbII BUCOKI piBHI reMor-
no06iny (Hb). Yei disuuni HaBaHTa)KEHHS HE i IBUIILY BAJTH
aprepiansuuii THCK, C-peakTiBHuii 610k (CRP) Ta inTepneii-
kin-6 (IL-6). Tinskun ROM 3MeHIIMB CHCTONIYHMIA 1 AiacToiy-
Huit aprepianprmii THCK (Sbp i dbp). CRP sHauro Hukumit mpu
RE. € mocroBipHi J0Ka3w MO0 BIUTHBY (Hi3UYHHUX BITPaB Ha
KtV (sp Kt/V) — amekBarHicTh HUPKOBOTO JIiai3y, apTepiaib-
HUii THCK i MikoBe cniokuBanHs kuchio (VO, mik) [11, 12, 13].
V3araipHIOYH PE3YJbTaTH JOCIIIKESHHS, HAMH IIPOIIO-
HY€ETBCSI METOIOJIOT IS 3aCTOCYBaHHs KoMILIekciB DB jyis ma-
mienTis i3 XXH Ha gomianizHoMy niepiozi xsopobu (puc. 5)
Ta JianizHoMy Tiepiomi 3axBoproBanus (prc. 6 Ta puc. 7).
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Puc. 5. MeTopgonoris 3actocyBaHHA Komnnekcy disnyHux Bnpas (PB) y nay
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Puc. 7. MeTogonorisi 3actocyBaHHsa komnnekcy dismyHux Bnpas (PB) y nauieHTiB i3 XXH Ha gianisHomy nepioai (iHTpagianisni ®B) [10-13, 14, 15]
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HAunckycia. 3anpornoHoBaHi METOA0JIOTT 3aCTOCYBaHHS
komiuiekciB @B y nanienTis i3 XXH, mo norpedyoTh
3aMiCHOT HUPKOBOI Teparii, 0a3yloThCs Ha ajarnTarii pe-
3yJIBTATIB JAOCIIKCHb Ha 3acajgax A0Ka30BOT MEIUIIMHU
10710 peabimiTariitaoi gomomoru marmientam i3 XXH [10-13,
14-17, 18-25].

MepcnekTuBM noganbLUNX JOCHNIMKEHb. AHai3
BHUKOPHUCTaHHS cucTeM mitydHoro intesnekty (LI) st pos-
POOKH mporpaM (i3MIHOTO HaBAaHTAKEHHS IPH peadimiTarii
HE(PPOIOTIYHNX XBOPHX.

BucHoBok

TIOKPAIIYIOTh X SIKICTB XKHUTTS. Pe3ynsrarn cucreMaTnaHuX
OTIIAAIB 1 METa-aHaJi3iB HAJJal0Th TIOCTOBIPHI IOKa3M Iepe-
Bar BUKOHAHHs XBOPUMH iHTpaaianizHux OB mono pesyns-
TaTiB 3acTocyBaHH: iHTepaiamizHIx OB mariearamu 3 XXH,
sIKl TIepeOyBaloTh Ha reMo- a0 TIePUTOHIAIEHOMY Aiai3i.
Pizni Bugu @B nomipHOi iHTEHCHBHOCTI BIIPaBH MOXYTh
BUKOHYBaTHcs nanieHtamu 3 XXH, sik mij yac nporenypu
reMozianizy, Tak i mo3a gianizom. Po3po6xa xomrmexcis ©B
peabiniTamii mamienTiB i3 XXH, Ha 3acagax 10ka30BOI Me-
JIMIIHY € aKTyaJILHOIO ITPOOJIEMOIO0 BITYM3HSIHOT Hepoorii
Ta ray3i OXOPOHH 370pOB’S B LILIIOMY.

KoHcbnikT iHTepeciB. ABTopu 3asBIsrOTh PO BiACYT-

PesynbTati cHCTEMaTHYHMX OIVISIB i METa-aHasi3iB mo-  HiCTh KOHMIIIKTY iHTepeciB.
Kaszas, 1o pi3Hi Buan ¢isnunux erupas (OB), He3ansexHO
BiJI IX XapaKTEpPHUCTHK, KOPUCHI Ul JOCTOBIPHOTO MOKpa-

meHHs (i3ndHOoro cTany nanieHTiB i3 XXH Ta nqocToBipHO

Oxepena diHaHcyBaHHA. CrarTs ony0OnikoBaHa 6e3
(iHaHCOBOT MIITPUMKH.
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PHYSICAL REHABILITATION IN NEPHROLOGY PRACTICE FROM THE EVIDENCE-BASED
MEDICINE POSITION

V. Bezruk, L. Rynzhuk, T. Bulyk, M. Hresko, O. Yurkiv

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Exercise is any form of human physical activity that promotes the maintenance of general health and well-being.

Chronic kidney disease (CKD) is a major global health problem. Today, approximately 850 million patients worldwide (10% of the
world’s population) suffer from CKD and require renal replacement therapy — hemodialysis. The World Health Organization (WHO)
estimates that CKD will become the 5th leading cause of death worldwide by 2040.

Physical inactivity is common among patients with CKD undergoing hemodialysis or peritoneal dialysis. There is a lot of evidence
in the medical literature about the positive effect of various physical exercises on the general health of patients with CKD. At the same
time, the effectiveness of certain types of physical exercises or their complexes for patients undergoing hemodialysis still requires

confirmation from the position of evidence-based medicine.

The article analyzes professional literary sources from the position of evidence-based medicine, according to the data of scientific-
metric search and generalization of foreign and domestic recommendations concerning rehabilitation aid in nephrology practice, and
presents methods of use of physical exercise complexes for patients with CKD at the hospital level.

The research is carried out within the framework of scientific study of the Department of Pediatrics, Neonatology and Perinatal Medicine
of Bukovinian State Medical University on the topic «Chronobiological and adaptive aspects and peculiarities of vegetative regulation in
pathological conditions in children of different age groups». The state registration Ne 01220002245, the term: 01.01.2022-31.12.2026.

Key words: Chronic Kidney Disease; Rehabilitation Aid; Physical Exercises; Interdialysis Exercise; Intradialysis Exercises.
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ATIEHMKYISIPHUN ABCLIEC Y JITEN
(O] JITEPATYPU TA BJIACHI

CIIOCTEPEXXEHHS)
B. C. Kononniyvkui, F0. €. Kopoorko,

A. C. /Iy6, O. O. JIykianeus, O. B. Ilaciunux

BiHHHIBKHI HaliOHAJIBHUH MEIUYHUN YHIBEPCUTET iM.
M. L. ITuporosa
(M. Binnust, Ykpaina)

Pesrome

Yexnaonenns anenouyumy y 0imeti MO*CYmb GUABTAMUCA Y BUTAOL MAKUX HEDE3NEUHUX CIMAHIB, SIK PO3PUS ANEHOUKCA, NePUMOHIN,
Gopmyeanns abcyecie ma po3eumoxk cencucy. Lji cmanu uacmiue GUHUKAIOMb NPU HeGYACHIL OIa2HOCIUYE, U0 0COONUBO MUNOBO Ol
dimetl 8iKoM 00 M>sIMU POKIB, OCKIIbKUL Y HUX CUMAIMOMU YACMO OY8aromb HeseHuMu i ckiaoHumu. Y yitl eikositl epyni 0o 90% eunaokie
ANEHOUYUNY MOXCYNIb CYRPOBOONCYBAMUCS NEPPHOPAYIEI0 ANEHOUKCA HA MOMEHI BUABTIEHHS 3AXEOPIOBANHS, U0 SHAUHO NIOBUULYE PUSUK
BUHUKHEHHS abCYecie ma iHuuxX cepiiosHux yckaaoueHs. dacmoma anenoux)isaproeo adcyecy 8 dimetl icmomuo 6i0pisHACMbCA 3a1eHCHO
810 PI6HA PO3BUMKY, MEOUUHOI IHDPACMPYKMYPU | WEUOKOCI NOCMAHO8KU diazHo3y. Y Kpaitax, oe docniyn 00 MeOudHoi 0onomozau
Moorce Gymu obmedicenuil, 00 50% sunadxie anenouyumy yCkiaoH0OmMbCs abcyecami, Wo no8’a3aHo i3 3aMpUMKAMU Y 36ePHEHHI 3d
MeOUUHOI0 00NOMO2010 ma nizHvolo diazHocmukor. Hasnaxu, y possunenux kpainax, maxux sax CLIA ma ITisoenna Kopes, sas0sku
OLbLU panHitl diaeHocmuyi ma 0oCcmyny 00 nepedosux Memooig MKYEauHs, yell NOKAZHUK 3HauHo Hudicuutl 6i0 2% oo 10% sunadkie.

Mema — sucsimaumu 0codaU80Ccmi KIiHIUHO20 nepebizy aneHOUKVIsApHO20 abcyecy, npoOeMOHCmpysamu 0laeHOCMUYHi ma
JKY8ANIbHI MEMOOUKU HA 81ACHOMY 00CGIOI ma 3a OaHUMU 0Xcepen Timepamypu.

Mamepianu i memoou. [Ipogedeno ananiz ma y3a2aibHeHHs pe3yibmamis Haykosux docaiddcens 3a 1983-2024 poxu,
8I0i6paHux Ha 0cHoGI inpopmayitinoeo nowyKy y naykomempuunux bazax oanux Scopus, Web of Science, PubMed, MEDLINE,
Google Scholar za kuouosum cnosamu «appendicitis», «appendicular abscess», «acute abdomen», «complicated appendicitis»,
«peritonitis», «drainage»; 6axmepionoeiune docnioxcenns. IIposedeno pempochekmueHuil Anaiz MEOUYHUX Kapn CMayioHaPHUX
xeopux 232 oimett 3a ocmanni 10 poxig i3 gcmanosnenum diacno3om aneHOuKyIApHul abcyec, ki nepedyeanu Ha NiKYGaHHi
v BinHuybKiti 00nackii oumsyii KIiHIYHil TiKapHi. 3a pe3yriomamamu 00CiONCeH st OYI10 6CMAHOBIEHO, WO HAUOLIbUL YaCmo
VCKAaOHeHutl nepedie 20cmpo2o anenouyumy y eu2isiol abcyecy mpanisiemvcsi y nionimkosomy eiyi 88 dimeii (37,9%). 1Jooo
2EHOEPHO20 PO3NO0JINY, ¥ O0CIIONCEHHT hepesadicana dicinoua cmambv — 131 eunadoxk anendukynaproeo abcyecy, y X10n4uxie 6y10
sapeccmposano minoku 101 eunadox. Bionocno nopu poky — naibinbuie 6y10 0iacHocmosano ma nponiko8ano aneHOUK)ISIPHUX
abcyecie 6 nimnbo-0Cinnil nepiod. Baimky 6yno nporikosano 55 dimeti (23,7%), éocenu — 83 oumunu (35,8%), esumky —
44 nayienma (19%), secroro —50 oimeit (21,6%). Birvwicme nayienmis i3 aneHOUKYISPHUMU AOCYeCcami. RPONCUBALU Y PAUOHAX
oonacmi 172 oumunu (74,1%). Inwi 60 oimeir (25,9%) 6ynu micorxumu scumensimu. /s demoncmpayii ocobnueocmeti nepebiczy,
diaeHocmuKy ma NiKY8aHHA Y Cmammi HA80OUMO KAIHIYHUU 6UNAOOK NAYIEHMA I3 ANeHOUKYIAPHUM aOCYecom nicia npoeedeHol
anendexmonmii. [Ipu nposedenni docriodcens y 6amvkie (onikynie) 6yia ompumana inghopmosana 32004d.

Bucnosku. Anenouxynspruil abcyec y dimeil € Hebe3neuHum YCKAAOHEHHAM 20CMPOo20 aneHOuyuny, wo nompeoye weuokoi
diacHocmuxu ma nikyeanHs. Haibinow yacmo yCckaadenHs aneHouyumy y eueisioi aneHOUKYIApHo20 abcyecy mpanisitomocs
y nionimkoeomy 6iyi y oiguam, ujo mMae mynomugpaxmopianrery npupooy. Ilpu ybomy, ciio 3asHavumu, o HU3bKA Yacmoma
BUNAOKIB 20CMPO20 ANEHOUYUNLY Y Nepiodi PAHHbO2O OUMUHCIEA MOJICe NPU3BECU 00 OIACHOCMUYHUX NOMUTOK 8 36’ 3KY I3
8IOCYMHICMIO HACMOPOHCEHOCNT, WO NPU3BOOUMb 00 POPMYEAHHA YCKIAOHEHD.

Knrouogi cnosa: anenouxyrapnuii abeyec, 20cmpuii anenouyum, nepumonin, 0imu, diazHocmuxa, onepamueHe 1iKyeanns,
OpeHYBaHHS.

BeTtyn

Y cKITaHEeHHSI alICHAUIUTY Y IITEH MOXKYTh BUSBIISATUCS
Y BUIJISIII TAKMX HEOC3MICUHHX CTaHIB, SIK PO3PHUB allCH THKCA,
MEPUTOHIT, pOpMyBaHHs aOCIIECIB Ta PO3BUTOK CEIICHCY.
Ili cTaHu yacTilie BHHUKAKOTh y BUIIaJKaX HEBYACHOT
NIarHOCTHKH, 110 0COOJMBO TUIIOBO IS JITEH BIKOM 0
I’ SITH POKIB, OCKUIBKH Y HUX CUMIITOMH YacTO OyBarOTh
HESIBHUMH 1 CKJIQJIHUMHM. Y Wil BikoBid rpymi 10 90% Bu-
MaJIKiB alleHAUIUTY MOXKYTh CYNIPOBODKYBATHUCS Tiepdopa-
LI€F0 ATICH/IMKCA HA MOMCHT BHSIBJICHHS 3aXBOPIOBAHHS, 1110
3HAYHO MiJIBUIIYE PU3HK BUHUKHCHHsI a0CIECIB Ta IHIINX
Cepiio3HUX ycKiIaaHeHs [1, 2].

MeTa — BUCBITIIMTH OCOOIMBOCTI KIITHIYHOTO epediry
ATNICHAMKYJISIPHOTO a0CIIeCy, MPOACMOHCTPYBATH 1iarHOC-
THYHI Ta JIIKyBaJIbHI METOJIMKH Ha BIACHOMY JOCBIJ Ta 3a
JAHUMU JDKEPEIT JTITEPaTypH.
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MaTtepianu i meTogu

[IpoBeeHO aHai3 Ta y3aradbHEHHS PE3YJIBTATIB HAYKO-
BUX nociimpkens 3a 1983-2024 pokw, BiniOpaHUX Ha OCHOBI
iH(OpMAaIIIfHOTO MOIIYKY Y HAYKOMETPUYHHX 0a3ax JaHuX
Scopus, Web of Science, PubMed, MEDLINE, Google Scholar
3a KJTF040BUM ciioBam «appendicitis», «appendicular abscess»,
«acute abdomeny, «complicated appendicitis», «peritonitis»,
«drainage»; 6aktepionoriude mociimkeHHs. [IpoeneHo pe-
TPOCTIEKTUBHHI aHaJIi3 MEIMYHKX KapT CTAIllOHAPHUX XBOPHX
232 nireid 3a ocranHi 10 pOKiB i3 BCTAHOBJICHHM Jliar HO30M arieH-
JIWKYJISIPHAHN a0criec, ki iepeOyBaii Ha JTiKyBaHHi y BiHHHITE-
Kiif 0ONacHIN TUTsTii KTiHIuHIH TikapHi. [Tpy ipoBeeHHi 10CTTi-
JDKeHb y OaTbKiB (OmiKyHiB) Oyita oTpuMaHa iHpopMOBaHa 3rojia.

PesynbtaTty Ta 06roBOpeHHA
YacToTa aneHAnKyIsIpHOTO abcIiecy B AiTEH iCTOTHO Bif-
PI3HSETHCA 3aJI€KHO BiJ PIBHS PO3BUTKY, METUIHOI iH(ppa-
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CTPYKTYpH 1 IIBUIKOCTI TIOCTAHOBKH JiarHo3y. Y KpaiHax,
JIe TOCTYT 10 METUYHO{ TOTIOMOTH MOXKe OyTH 0OMEKEeHHH,
110 50% BUMA/IKIB arleHIUIUTY YCKIAJHIOIOThHCS a0CIiecamu,
110 TTOB>53aHO 13 3aTPUMKaMH Y 3BEPHEHHI 32 MEAMIHOIO
JIOTIOMOTOIO Ta MMi3HBO0 JiarHoctukoro [3]. HaBnakw, y pos-
BHHEHHX KpaiHax, TakuXx sk CILIA rta [TiBzenna Kopest, 3aB-
JUIKA OUTBII paHHIH A1arHOCTHIN Ta JOCTYILY 10 IIEPSIOBUX
METO/IiB JTIKYBaHHS, IIeH TTOKA3HUK 3HAYHO HKYIU Bif 2%
10 10% Bumazkis. Y nux KkpaiHaX akKTHBHO 3aCTOCOBY€THCS
KOHCEpBaTHBHE JIIKYBaHHS alleHIUKYJSIPHAX a0CIIECIB 3 BU-
KOPUCTAHHSIM aHTUOIOTHKIB Ta IPEHYBaHHS, 10 JO3BOJISIE
YHUKHYTH OTIepallil Ta 3HWKY€E PU3HK yCKIaaHeHsb [4, 5].
ATCHIMIMNT, K TPaBHUJIO, PO3BUBAETHCS BHACIIIOK OJIOKY-
BaHHS MPOCBITY aleHANKCA, HA9aCTIIIe COPHYNHEHOTO
nimdoinHoto rinepruasieto. OgHaK 10 00CTPYKIIT MOXKY T
TIPU3BECTH (DEKaTiTH, CTOPOHHI TiNIa, ITyXJIMHA 200 apa3suTH
[6]. Take GmoKyBaHHS BUKJIHMKAE 301TbIICHHS aCHINKCA,
CTBOPIOKOYH CIIPHUSITIMBI YMOBH JUIsSl PO3MHOKCHHS OaK-
TEepii, 10 TPU3BOJUTH JI0 MOPYIICHHSI KPOBOIIOCTAYaHHs
(imremii) Ta 3amaneHHs. SIKIIO 3aXBOPIOBAHHS HE JIKYBAaTH,
e MOYKE€ MPHU3BECTH 10 HEKPO3Y, TAHIPEHH Ta PO3PUBY
aneHaukca. [Ipu oOMexeHiit nepdopariii cabHUKOM (Gop-
MYETBCS alleHIUKYIApHuUid abcuec [7]. Ko npocsir aren-
JIMKCa OJOKYEThCSI, TOYMHAETHCSI AKTUBHE PO3MHOMXKEHHS
OakTepiii, Takux sik Escherichia coli ta Bacteroides fragilis,
a TAaKOXK 1HIITUX aHAepOOHUX MIKpOOPTaHi3MiB, 1110 BUKITHKAE
3anajbHAHN MPOLEC Ta yTBOPEHHS THOO. SIKIIO 3arasieHHs
MIPOIOBIKYE MIPOTPECYBATH, CTIHKHU alleHIMKCa CTAlOTh TOH-
LIMMH, 110 Y Pe3y/bTaTi MPU3BOIUTH A0 Horo po3pusy. Lle
JI03BOJISIE 1H(EKITIT TOMMPUTHCS 32 MEXKIi alleHNKCa, CIIPHU-
SIOYM YTBOPCHHIO JIOKATI30BaHOTO THiitHOTO abcrecy [7].

Bynosa amenaukca B JiTeH 1 y TOPOCINX CXOXKa, aje
AQHATOMIYHI 0COOIHMBOCTI MOXYTh CIPHUATH BUHUKHEHHIO
3anajbHHUX MPOIECiB. ANCHANKC € By3bKHM TpyOYacTHM
opranoM po3mipom 5-10 cM, 1o po3TamoBaHuid y IpaBoMy
HIWKHBOMY KBAJIPAHTI JKMBOTA, SIKUH € POIOBKEHHSM CIIIOT
KHIIKA. Y JiTeH BiH MOXKe OyTH JOBIIIAM 1 PYXJIHBIIIIAM, HiXK
y ZOPOCIHX, L0 YCKJIAIHIOE NIarHOCTUKY Ta IMiABUILYE PH-
3MK yCKJIaJHeHb. [lepeyMoBH /10 yTBOPEHHSI alleHANKYJISIP-
HOTO a0cIiecy OB’ si3aHi 3 aHATOMIYHUMH Ta (i310I0TITHIMHI
XapaKTepUCTHKAaMU areHauKea y aitedl. By3pkuii npocsit
areHIuKCca POOUTH HOTO OLITBIN ypa3TUBHM TS OJIOKYBaHHS,
110 CTBOPIOE YMOBH JyTs iH(eKIii. HemocTaTHhO po3BUHEHA
IMyHHa cucTeMa y JITeH MPU3BOAUTH A0 IIBHUIIIOTO ITPOrpe-
CYBaHHSA 3amaJIbHOTO TIporiecy. Jlimdoinna TkaHWHA B CTiH-
Kax aneHaMKca y JiTed 4acTo rinepruiazoBaHa, M0 MOXe
CIIPUYMHUTHU OOCTPYKIIFO Ta MOAANbILE 3aaJICHHS.

Li aHaTOMI4YHI XapaKTePUCTUKHU CIPHUSIIOTH TOMY, 110
3anajieHHs] MOKE TIEPEHTH B CTai10 HATHOEHHS Ta BUKJIU-
KaTH yTBOPEHHS abcIiecy, Ko He Oye HaTaHO CBOEYACHE
mikyBaHHs [7, 8].

daxropamu pU3HKY ISl BAHHKHEHHS aleHINKYIAPHOTO
abcuecy €: Bik — 1iTH BikoM Big 5 1o 15 pokiB, ocobmuBo
MOJIOALIOrO BiKy, MAIOTh IiJBUIICHUI PH3UK BUHUKHECHHS
ANCHAUIUTY Ta PO3BUTKY a0CIIeCy; aHATOMIYHI 0COOIH-
BOCTI — IOBXKMHA Ta PyXJIMBICTh alleHIUKCa y AT MOXKYTh
301IBIIYBaTH PU3UK HOTO 0OCTPYKIIIi Ta 3aIIagbHOTO MPO-
1LIeCy; CTaH IMyHHOI CHCTEMH — HEZIOCTaTHHO PO3BUHEHA Y1
ocrmabieHa iMyHHa CHCTeMa B JIITCH 3 BIKOM MO)KE TIPHUCKO-
PpIOBaTH MPOrpecyBaHHs 3alaJbHUX MPOLECIB; rinepruiasis
TiM(pOITHOT TKAHUHU: PO3POCTAHHS JTIMPOINHOT TKAHUHU

B CTIHKAax areHJUKca MOXKE CIPHYMHHUTH OOCTPYKIIIIO Ta
TIo/IaJIbIIIe 3arajIeHHst; IHPEeKIiHHI 3aXBOPIOBAHHS. paHille
nepeHeceri abaoMiHaNbHi iHQEKii MOXYTh 301IbITyBaTH
pH3HK GopMyBaHHs a0clecy; 3aKpery Ta MOpPYIICHHS TPaB-
JICHHSI — PETYJISIPHI 3aKpeN MOXKYTh MiJBUIyBaTH HMO-
BipHICTh 00CTPYKIIII anleHINKCa; HepallioHAIbHE Xapuy-
BaHH — HENPaBWIbHE XapuyBaHHs, 0COOINBO 3 HEAOCTATHIM
BMICTOM KJIITKOBHHH, MOKE ITPU3BOAUTH JIO 3aKPEIIiB i, SIK
HACJIJI0K, /IO alleHINIHTY; CIMCHHUI aHaMHe3 — HassBHICTh
BUIAJKIB allCHIUIIATY Cepe]l POIUUIB MOXKE 301TbITUTH
HMOBIpHICTh BUHUKHEHHs y aiteid [9, 10].

Knacudikaris aneHauKynsipHIX adcieciB 0a3yeTbest Ha
JEKITBKOX JTAHKaX, a CaMe, — CTYIIiHb PO3BUTKY, JIOKAJTi3aIlis,
KIJIBKICTB Ta XapakTep BMicTy adcuecy.

3a cTyneHeM po3BHTKY BUIUIAIOTE: paHHiil abcuec (Bu-
HHUKa€ BHACIIZOK TOCTPOTO aleHANINUTY Ta BiPI3HAETHCS
LIBUAKKAM TIPOTPECYBAHHAM 3aMalIbHOTO MPOLECy) Ta Ii3-
Hiif abcuec (GpopMyeThes Yepes ASsKHI Yac Miclisl MOYaTKy
3araneHHs, 3a3BU4aii, BHACIIOK YCKIIaJHEHb TOCTPOTO
anenauuuty) [10].

Jlokanizanist aneHIuKyJIsIpHOTo adbcuecy Moxe OyTH
y TpaBiil 3MyXBUHHIN JUTAHII, MEiabHO, ITiIMICYiHKOBO,
y TOPOXKHHHI Ta3y, mo3a1y ciinoi KUk (puc. 1).

Puc. 1. llokani3auii aneHgukynsipHoro
abcuecy B 3anexHOCTi Big po3TawlyBaHHA
BiapocTKa (1 — npaBa 3ayXBUHHA AinNsiHKA,

2 — MepAianbHe NosioXeHHs, 3 — Ta3oBe
po3TawyBaHHs, 4 — peTpoLeKanbHe PO3MLLEHHS,
5 — nignedyiHkoBe).

3a KUTBKICTIO TICPHAIICHIUKYIISIPHI a0CIIeCH TIOIIISFOTh Ha
OIMHWYHUH abcliec Ta MHOXKMHHI abciiecu. MHOXHHHI abc-
[IECH XapaKTCPU3YIOThCSI HASBHICTIO KUTBKOX a0CIIeCiB, 10
MOYKe BKa3yBaTH Ha OUTBII TSOKKY (OpPMY 3aXBOPIOBAHHS Ta
ITJIBUIILY€ PU3UK YCKJIAHEHb, TAKUX SIK IIEPUTOHIT abo cerl-
crc. YucieHHi abcIiect 9acTo BUMAararoTh OLTBII arpeCHBHOTO
JIKYBaHHSI Ta PETEILHOTO MOHITOPUHIY CTaHy MaiieHTa. 3a
XapakTepoM BMicTy (axiBIii abcliecH MOIAIOTH Ha CTEPHIIBHI
aOcriecu Ta iH(ikoBani abcriecr. CTeprITbHI SIK1 HE MICTSITH I1a-
TOreHHMX OaKTepiH, 110 MOXKE BKa3yBaTH Ha 3alalbHUI po-
1iec, He NoB’s3aHui 3 iHpekiero. Taki abcriecu MOXYTh BU-
HUKATH, HAMPUKIIAJ1, BHACIIIOK acenTUYHKX (HeIH(PEKIIHHNX)
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TpPaBM 41 HEKpO3y TKaHHUH. [H(ikoBaHi abcriecH MiCTAITh Oak-
Tepii, 110 CBiTYNTH Mo HasBHICTB iH(exil. L{ei Trm abcuecy
1oTpedye HEeraifHoro MeAAMYHOrO BTPYYaHHs!, OCKIJIBKU MOXKe
TIPU3BECTH JI0 CEPHO3HHX YCKJIaJHEHB, BKIIOYArOUH MOIIHU-
penHst iHdeKil Ha Cyci/iHI OpraHu Ta po3BUTOK cercucy [11].

Kuiniuna kapTuna

[pu aneHauKyIApHOMY aOCIIecl y TiTel MOKYTh CITIOCTE-
piratucs pi3Hi CHMIITOMH, SIKi 4acTO HE € crienn(pidHIMH Ta
MOXKYTh MacCKyBaTH IPOSIBH 1HIINX 3aXBOpIOBaHb. KiiHiuHI
MIPOSIBY BKJTIOYAIOTh 1HTOKCHKAIIMHUM, TUCTIETICHYHIH, ac-
TCHOBETCTATUBHUI Ta OOJIBOBUI CHHIPOMH.

[HTOKCHKAIIIHHII CHHIPOM TP allCHAUKY/SIPHOMY a0-
CIIeCl y IITeH sIBIIst€ COO0I0 KOMITICKC KITIHIYHHX TPOSIBIB,
[0 BUHHUKAIOTh Y€pe3 CHCTEMHHH BIUIMB TOKCUHIB, SKi
BHUJIUISIIOTHCSI OAKTEPIsSIMU Ta 3allalibHUMH MeliaTOpaMH.
XapakTepru3yeThCs TMiABUIICHHIM TEMIIEpaTypH Tija, 110
4acTo jocsrae BUCOKUX 3HaueHb (38-39 °C), moxe cymnpo-
BOJDKYBATHCS 03HOOOM 1 MTIHBIcTIO. J{iTH MOXYTh BiI4y-
BaTH 3arajibHy CJ1a0KiCTh, 3HIKEHHS aKTMBHOCTI Ta IIBUJIKY
CTOMJIIOBAHICTb, 10 MOB>S3aHO 13 3arajbHOI0 IHTOKCHKA-
mi€ero opraizmy. Lleit cuHApoM 3maTeH CyTTEBO HMOTiPIIATH
3arajbHUM CTaH JUTHHHM 1 MOTpedye peTesbHOTO criocTepe-
JKEHHsI Ta CBOE€YACHOTO JIiKyBaHHS [12].

JlucnencuyHuil CHHAPOM TIOB’A3aHUH 3 MOPYIICHHIM
TpaBIICHHS], SIKUH BUPa)KeHUH PI3HUMH TPOSIBAMHM Ta TIOTip-
1Iy€ SIKICTh XKUTTS MarieaTa. CHMITOMOKOMIUIEKC BKIIIOUA€e
B ce0e HYIIOTY, sIka BUHHKA€E Ha (DOHI OOJIFO B JKUBOTI Ta MOXKE
OyTH SIK TIOCTIIfHOIO, TaK i emizoandHoro. L{e moB’s13aHo 3 mo-
JIPA3HCHHSIM KHUIIIKIBHUKA 1 BIUTMBOM TOKCHHIB, SIKi BUIIUISFOTh
6akrepii [13]. BiiroBota oHOpa3oBa abo baratopa3osa, iHOJI
MO)Ke BUHHKATH TTICJISI IPUHAOMY TKi Ta PiJJUHH, SIK Pe3yJbTar
MIPOrpecyrodoi IHTOKCUKALIT 1 THCHE HA OpPraHH TPaBJICHHS.
3MiHH BUIIOPO’)KHEHb MOXKYTh IPOSIBIATUCH SIK 3aKpeIiaMy
yepes Oub, KU yCKIaaHIOE nedeKallito, Tak 1 aiapeero,
0COOJIMBO KOJIM NMPUCYTHIH KUIIKOBHH po3iaz. 3amanbHUi
MIPOLIEC MOYKE BUKJIMKATH 3aTPUMKY a3iB 1 MOPYIIyBaTH HOP-
MaJlbHy TIEPUCTAIBTUKY KHIIKIBHUKA, TOMY BUHHUKAE 31y TTS
JKMBOTA, SIKE XapaKTePHU3y€eThCS HAOPSKOM Ta AUCKOM(pOPTOM
B a0yioMiHaNBHIN AUsHII. Yepes 3MiHy KHCIOTHOCTI IUTYH-
KOBOTO COKY 1 YIOBUIEHEHHS TIPOIIECIB TPABICHHS, MOXYTh
BUHUKATH PEQIIIOKCH, HACIIIKOM SKUX € TTeyisl.

[1pu acTeHOBEreTaTHBHOMY CHHJIPOMI BHSIBIISFOTD CYKYTI-
HICTh CUMITOMIB, SIKi [IOB’53aHi 3 MOPYIIIEHHSIM BEreTaTHBHOT
peryssinii. BruiB TOKCHHIB Ha IEHTpaJIbHY HEPBOBY CHCTEMY
1 3araibHUI CTaH OpraHi3My, pe3ylIbTaT 3arajJbHOTO HEMIO0-
MaraHHsl i HOpYIIEHHSI METa00JIIYHOTO OOMIHY, MOPYIIIEHHS
KpPOBOOOITY Ta BETeTAaTUBHI AUCQYHKIIIT — BCE II€ BUCHAKYE
OpraHi3M Ta IPU3BOAUTH JI0 HACTYITHUX CUMIITOMIB. BUpayKeHa
3arajbHa CIaOKIiCTh, 3HIKCHHS (Di3MIHOI aKTUBHOCTI, TTiJIBH-
II[eHa BTOMJTFOBaHICTh ITPY MiHIMAJIBHUX (DI3HIHUX 9 PO3yMO-
BUX HAaBaHTAXKEHHSIX, PO3PATOBAHICTB Ta IIeperia i HaCTPOIO,
0e3CcoHHS 200 K HABIAKH, HaMipHA COHJIUBICT, ITiIBUIIICHHS
noToBHIeHHs (0COOIMBO B HIYHMI Yac), Taxikapis, mo-
PYILIECHHS TepMOperyssiiii (moctiitHe BiAYyTTs X001y abo
CIIEKH), YacTi TOJIOBHI 0OJIi, 3HWKEHHS KOHIIEHTPALIIl TA YBaTH.

BonboBHii CHHIPOM NpHU aNeHAMKYISIPHOMY adcreci
y IiTeil 11e OTH 3 HAOITBII ICKPAaBUX 1 XapaKTEPHUX CHMIT-
TOMIB, 1[I0 CB1TYaTh PO HASBHICTH 3aIaJIbHOTO MPOIIECY Ta
MOYKJINBI YCKJIAIHEHHS. biTb MOXKe MaTH pi3HHN XapaxTep
i Matu pi3ny nokamizaiito [14]. OCHOBHHM MicCIIeM JIOKaTi-
3arii 00JTI0 € MpaBUil HIKHIM KBaJPaHT KMBOTA, JI€ pO3Ta-
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IIOBYETHCSI alleHANKC. Moyke BUSIBIISATHCS SIK TOCTPUH, pi3-
KW Ta iIHTEHCUBHUH, 1HOAI TiTH OTUCYIOTH HOTO SIK «KOJTIO-
YHii» a00 «piKyUri». Y NesKUX BUMAIKaX O1Tb MOXKE MOYH-
HATHCh 3 JIETKOTO AUCKOM(OPTY, MOCTYHIOBO MOCUITIOIOYHCH.
[HTEHCUBHICTH OOJBLOBUX BIUYTTIB MOXKE KOJHMBATHCS Bijl
MOMIpHOT /10 CHITBHOT, 110 TIPH3BOUTH JI0 OOMEKEHHSI PyXiB
Ta 3HIKEHHSI aKTHBHOCTI IMTHHH. BLJIb 4aCTO MOCUITIOETHCS
MIPH PyCi, KalUTi 94 ITHOOKUX BIUXaX, 0 0OYMOBJICHE Ha-
MIPYTO0 M’SA31B YepPEeBHOI CTiHKH. KpiM TOTO, IIiTH MOXYTh
YHHUKATH (I3MYHUX HABAaHTAKCHb Ta 3aiiMaTH BUMYIICHE
MOJIOKEHHSI, 11100 3MeHIuTH auckombopr [15].

JliarHOCTHKA aneHAUKYJIIPHOTO a0CIieCy y iTel CKiiaa-
€TBCS 3 KUIBKOX BaXXITMBUX €TAIIB T2 METOIB, CIIPSIMOBaHUX
Ha TOYHE BU3HAYEHHS JIarHO3y Ta BHOIp ONTUMAIBHOTO JIKY-
BanHs1. Leli nporiec BUMarae CHCTEMHOTO ITiIXOTy 1 BKIIIOYae
HACTYTIHI KITFOYOBi eJIEMEHTH: 30ip aHaMHe3y, KIIiHigHe 00cTe-
JKeHHsI (3arabHHN OIS, TANBIIALIS KUBOTA), Tab0paTopHi
JOCITiKEHHS, iHCTPyMEHTAJIbHI METOIH IOCITIIKEHHS, 3 T10-
TpeOu T1arHOCTHYHA JTallapOCKOIist, Au()epeHITiitHa JiarHoC-
THKa [16]. 36ip aHamMHe3y 103BOISIE TiKapro OTpUMAarH iHdop-
MAIIi0 3 IPUBOY CHMIITOMIB, TIOTIEPEAHIX 3aXBOPIOBAHb, Ci-
MeWHMI aHaMHe3, XapuyBaHHS Ta CIIOCiO )KUTTS, BAaKIMHALIIO
Ta aneprii, IcuxoeMoliinuii crad. [Ipu 3aranbHOMy OIS
OLIHIOETHCS 3aralibHUI CTaH IUTHHH, BI3yaJIbHO OLIIHIOETHCS
TIOJIOKEHHS, KOJIIp HIKIpH, MITINBICTh, HASIBHICTD TillepeMii,
BHCHITIaHb, CHMETPHYHICTB Ta 34y TTs skuBOTA [8]. [Tanpmartis
JKMBOTA JIO3BOJISIE OLIBII TOYHO BHSIBUTH JIOKAJTI3AIIIFO 3aI1ajib-
HOTO TIPOIIECY 1 OI[IHUTH CTaH YepPeBHOT MOPOKHUHU. [Ipn
nasblamii )KMBOTa MPU alleHANKYJISIpHOMY adcIeci MoXKHa
BHSBHUTH MO3UTHBHI cumnTomu: [lloTkina-birombepra,
CHUMITTOMH TTEpUTOHITY — PoB3iHra Ta O0pasinosa, CHMIITOM
Koxepa-BonkoBuua, cumMnTom BockpeceHChKOro, CUMIITOM
Baprombe-Mixenscona, cummrom CitkoBebKoTO [17].

Jost 1abopaTopHOT 1iarHOCTUKH arleHIMKYIISIpHOTO adc-
1ieca MpoBOJIATE: 3aranbHui anaiiz kposi (3AK) (iretikoru-
TO3 3 3CYBOM JICHKOIUTAPHOT (POPMYJIH BIIIBO, ITiJIBUIIICHHS
nIBHAKICTH 3ciganns eputpouuTis (LLI3E), GioximMiunuii aHami3
KpoBi: migBuiieHHs C-peakTHBHOTO OiJIKa Ta MPOKAIBITUTO-
HiHy. Ha npoTeiHorpami MOJKHa criocTepiraty rinoaiboyMi-
Hewmito. [linBuIyeThCs TakoX piBeHB QidpuHOTEHY. Yepes
IHTOKCHKAIII}O Ta 3HCBOIHCHHS 3MIHIOETHCS CIICKTPOTITHUIMA
CKJIaJ] KPOBI, a caMe 3HWKYETHCS PIBEHb HATPIIO Ta KaJIilo.
JonarkoBo utst qudepeHIiiHOT [IarHOCTUKY MTPU3HAYAI0Th
METOJIH, SIKi HE € CIICHU(DIYHUMH TS TIarHOCTUKY allCHINKY -
aspHOTO aberiecy: 3aranbhui ananis ceui (3AC) (iHomi Mikpo-
reMarypist a00 Koy adCIec PO3TaIIOBY€EThCsS OLIsl CEUOBOIO
MiXypa; JICHKOIUTYPIs; PiIiie MOYKE BUSBIIATHCH TIPOTETHYist).
Y korporpami mpu adcIeci MO)KHa BUSIBUTH CITH3, SIICMEHTH
HerepeTpaBieHol ki, elikouTy [12]. [HcTpyMeHTabHI Me-
TOAM JUTA IarHOCTUKHU aleHIUKYISIPHOTO abcrecy y miTeit
BKJIIOYAIOTH JIEKUIbKa BaXIMBUX JIAHOK. YJIBTPa3ByKOBE JI0-
ciimpxerns (Y3]1) — 1ie OCHOBHHI METOI, KK I03BOJISIE 00a-
YUTH CKYTYCHHS PiuHu (TMOEXOreHHE) B 00IACTi aneH/HKCa,
MOJKE MaTH YiTKi, OKPYIIIi MeXi a00 K BUITISAATH HEYITKO
1 HenpaBUIIbHO. UepBOMoiOH I BIPOCTOK MOKHA MTOOAINTH
BCEPEIMHI IOr0 HOBOYTBOPEHHS. Y 3/] 4acTo 3aCTOCOBY€ETHCS
3aBsKK Horo Oesrerni Ta eexrusrocTi [18]. KoM rorepra
tomorpadist (KT): marmii MeTOI TOUHIIITHIA, OCKIITBKH TO3BOJISIE
M00AYMTH HASIBHICTh PIAMHU Ta ra3y B a0CIeCi, ajiec i TOYHO
BU3HAYMTH #oro jokaizariito (puc. 2). KT ocobniBo koprcHa
y CKJIAJIHUX BHIIQJKaX 1 TIPU HEUITKIN KIIHIYHIN KapTHHI.
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Puc. 2. NepianeHAnKynsipHUIM abcuec Ha KOMN'IOTEpHIN ToMorpadii i3 KOHTpacTyBaHHAM
y xnonyuka 12 pokiB (kopoHanbHa BeHO3Ha ¢pa3a).

[HTeprIpeTallis IBKK: BEJIMKE CKYITYEHHS PIJIMHH Y Ipa-
BOMY HM)KHbOMY KBAJIPQHTI 3 MOBITPSHO-PIIMHHUMH PiB-
HSIMH, SIKE ITOIIMPIOETHCS B Ti/NEYIHKOBUH IIPOCTIP, OTOUEHE
TOBCTOIO CTIHKOIO HEMTPABUIILHOT (POPMH 1 CKYITIEHHSIM )KUPO-
BOI TKAHMHU; PO3LINPEHHUH, 3aTIOBHEHUIT P1IIMHOIO alleHIMKC
3 HEBEJIMKUM KaJbLIMHOBAHUM areHAUKOIITOM O1Jisi Horo
OCHOBH, TIOTOBILIEHA CTIHKa KUIIKU B IIPAaBOMY HHKHBOMY
KBaJIPaHTI 31 CJIA0KOIO TUJIATAIIIEF0 TOHKOT KMIIIKK Ha IIPOKCH-
MaJIbHIN AUIsHLI. TakoK BUSBIIEH] YMCIIEHH] 301Ib1IEH] Me-
3eHTepialibHI JiM(paTHIHI By3/11, HAUOUIBILINIA 3 IKUX Ma€e
PO3Mip J1Ba CAHTUMETPH 10 KOPOTKiH Bici, He3Ha4YHe 3011b-
ieHHs cesesinku [8]. MaruitHO-pe3oHancHa ToMorpadis
(MPT) BHKOPHCTOBYETBCS PillIe, aje € KOPHCHAM METOIOM
JUTSL Bi3yatizaliil M>SIKMX TKAHHUH, OCOOJIUBO Y JITeH, OCKLILKU
3HIDKY€ TIPOMeHeBe HaBaHTaxeHHs [19]. Jlanapockorist Haae
MOXKJIMBICTD OIJISIHYTH YEPEBHY TOPOYKHUHY, BUSBUTH MICIIe
PO3TaIIyBaHHS Ta PO3MIPH a0CIIECY, @ TAKOK BUKJIFOYMTH THIII

3aXBOPIOBAHHS, SIKI MOXKYTh CHIPUYMHUTH aHAJIOTIUHI CHMII-
ToMH. JI0 OCHOBHHX MepeBar JaHOTO METOMY BiTHOCSTHCS
MiHIMaJlbHa TPAaBMaTH4HICTh, CKOPOUEHHS Yacy BiJIHOBJICHHS
Ta MOYKITHBICTh BUKOHAHHS JIIKYBATBHHX MPOIIEYP, TAKHX SK
npeHyBanHs adcrecy. OmHe 3 0CIIHKEHb I ATBEPDKYE, 110
JIAAPOCKOITIS € IIEBUM CIIOCOOOM JIIarHOCTUKH Ta JIIKYBaHHSI
aIeHIUKYIISIPHOTO a0CIeCy, 0COOIHMBO Y IITEH 13 yCKIIaJHEH-
HSIMH TTICJISI TOCTPOTO AlleHIUIUTY. 3a HAIBHOCTI BETMKUX
abcueci (>4 ¢M) anapoCKoITist 4aCTo KOMOIHYEThCS 3 Uepes-
LIKIPHUM JIPEHYBaHHSIM 1 BIJICTPOYCHOIO alleH/IEKTOMIEIO, 1110
CIIpusie TOMIMIIICHHIO pe3ynbratis mikyBanHs [20].

JudepeHiiiina qiarHoCTHKA alleHIUKYISIPHOTO adcieca
y ITeH OXOILIIOE Psifl 3aXBOPIOBAHb, SIKI MOXKYTh MaTH CXOXKI
TIPOSIBH, BKJIIOUAIOUH OLIIb Y HIDKHIH 1IpaBiii o0acTi )KkMBOTA,
IIABUIIICHHS TEMIICpaTypH Ta 3anaibHi npouecu. Judepen-
Iii{HY TIarHOCTHKY MPOBOMSATH 3 3aXBOPIOBAHHIMH B HIDKIE
HaBeneHii tabmumi 1 [16, 17].

Ta6bnuus 1

OudepeHuiriHa giarHocTUKa aneHAUKYNspHoro abcueca.

HenpoxigHicTb

6noBoTa.

3axBoproBaHHSA KniHivHi nposiBu JlabGopatopHi AocnigXeHHs IHCTpyMeHTanbHi MeToam
. JlerikounTos, NiaBULLEHHSA . .
. | Binb B npaBoMy HVXHBOMY HATO3, NIABMILIS Y3[ (HasBHICTb piAnHM,

AneHauKynspHuim . . . LLIOE, niaBuLeHHSA piBHSA .

KBagpaHTi xusoTa. [ineptepmis, . Kpyrne 3 Y4iTKMMU KOHTypamu
abcuec . . C-peakTtumBHoro 6inka,

iHTOKCUKKaLis . yTBOpeHHs), KT

NPOKanbLUUTOHIHY.

Binb nounHaeTbCsa B AinsHuUj TNenkouunTos, LLOE He 3aBxaun
[ocTpuii nynka Ta mirpye 4o npasoi nigBuLLEeHa, NiaBULLIEHNIA Y3[ (36inbLlueHniA aneHamKe)
aneHouumT NOB3AOBXHOI AiNAHKM XXMBOTA. piBeHb C-peakTuBro Ginka Ta KT

lineptepmis, 6noBoTa, HygoTa NPOKanbLUUTOHIHY.
Kunwkosa Binb B uBOTI, BiACYTHICTb cTyny, |JlenkounTtos, moxnmee PeHTreHorpadis

nigsuweHHs LW3E.

(ras B kMWKiBHWKY, Y3[

IHdekuia cevoBmx
Lngxis

Binb B xu1BOTI, AN3ypis,
NMXOMaHKa

AHani3 cevi(nenkounTy,
bakTepii)

Y3[ HMPOK i ceqoBOro Mixypa

Binb B NnpaBoMy HMXHBOMY

Y3[, (36inbLueHHs

MOXITMBO 3alleMIIeHHA.

MesageHit KBaApaHTi, MxomaHka, JlenkouTos, nigeuweHa LLIOE fiMcbosyanie)
36inbLIeHHst NiMdoBY3NiB.
Mpxa YTBOpEHHs1 B naxy abo >uBoTi, JlerikounTos, LWOE B mexax Y31 (BunuHaHHs), KT.

HOPMU.

TpaBma xumBoTa

Binb B xu1BOTI nicna TpaBmu,
03HaKW NepUTOHITY

JNenkouunTos, LWOE nigsuwieHa.

Y30 (remoparis), KT.

MinopocteHos

BntoBoTa nicns npunomy ixi,
BTpaTa Baru, 3HeBOAHEHHs!

Enektponitu (rinoxnopemis,
MeTaboniyHui ankanos)

Y3 (By3bKuiA NiNOpU4HUN
KaHan)

MHeBMOHIs abo
nnespuT

Binb B 6oui, kawenb, yTpyaHeHe
ONXaHHSA, NUXOMaHKa.

JlenkounTos, NigBULLEHHS pPiBHS
LLIOE

PeHTreHorpadis rpyaHoi
KNITKN

Topcisa ae4HukiB
(y [iByaTok)

PanToBuii, roctpuii 6inb
B NPaBOMY HWXKHbOMY KBaOpPaHTI
»KMBOTA, NTIMXOMaHKa.

[MomipHWIA nenkoumTos,
nigeuweHHs LLIOE He3HauHe

Y30 um KT (36inbLueHHs
SI€YHUKIB, HAAABHICTb BiNbHOI
pigvHU B Manomy Tasy)
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YckitagHeHHs! aneHAnKy IsipHoTo abcreca y JiTed Mo-
KYTh MaTH CepHO3HI HACIIIKHU 1 BKIIOYAIOTh HACTYIHI
MpoOJIeMH: TeHEepalli30BaHUHN MEPUTOHIT — 116 KPUTHIHUN
CTaH, Npu IKoMy iH(EeKIis 3 aneHuKyIsIpHOro adcneca
[IPOHMKAE B YEPEBHY MOPOXKHUHY, BUKIHKAIOUN 3aaJeHHS
Ta MOTEHIIHHO 3arPOXKYE JKUTTIO MALlIEHTA; PO3KPUTTS a0-
CcLIeCy: SIKIIO alCHAMKYISAPHUIA abciec He JIIKyBaTH, Horo
LIJTICHICTh MOXE TOPYUIUTHCH, 1110 MPU3BE/E O TOLIH-
peHHS 1H(EKIIT Ta MOTIPIICHHS CTaHy JUTHHH, KHIIKOBA
00CTPYKIIis — 3aIMabHi MPOIECH MOXKYTh MPU3BECTH 0
YTBOPEHHSI CIIAMOK, 1110, CBOEIO YEPTO0, MOXKE CIIPUYMHUTH
HEeNpOoXiAHiCTh Kumeynuka. el cTan iHOonmi motpedye mo-
JIaTKOBOTO MEAMYHOIO BTPYYaHHS JUIsl BITHOBJICHHS HOP-
MaJIBHOTO (DYHKI[IOHYBaHHS KUIICYHUKY; PEIU/INB aIleH-
JHLHTY — MOXKITMBICTB TIOBTOPHO{ ITOSIBH AIICHIMUIUTY iCHYE,
0COOJIMBO y BUIAJIKaX, KOJIHM IIOYaTKOBA TEPaIlisi BUSBHUIIACS
HeeektuBHOW. Lle Moke OyTH TOB>s3aHE 3 HEOCTATHIM
JIKYyBaHHSIM 3aIalIbHOTO MpoLiecy ado iHIMMU (haKTopamMu,
IO BIUIMBAIOTH Ha CTaH Ialli€HTa; YTBOPESHHS JOIATKOBUX
a0crieciB — iH(eKIlis MOKEe OIIUPIOBATHCS HA 1HIII OpTraHH,
HalpHKJIaJ, Ha MEeYiHKY, 10 TaKoX HOTpeOye BiAMOBITHOTO
MEJUYHOTO BTpy4aHHs. Lle yCKkiiaJHeHHS MOKe 3HAYHO I10-
TIPIIATH CTaH NalieHTa Ta BUMaraty O1IbII arpecCUBHOTO
JikyBaHHs. Bci BuIe nepepaxoBaHi yCKIagHEHHS NOTpe-
OyIOTh HETaiHOTO XipypriuHoro Brpy4anus [21].

JlikyBaHHSI alleHUKYISIPHOTO abcuecy € CKJIaJIHUM
3aBJIaHHSM, 1[0 BUMAarae CBO€YacHOI AiarHOCTUKH Ta KOMII-
nexcHoro niaxoxy. Cy4acHi JOCIHIJDKEHHSI IPOIOHYIOTh
KiUJTbKa TepareBTHYHIX HAIIPSIMIB.

AwnrtubakrepiajibHa Teparis py aneHIUKyIIpHOMY adc-
eci y miTel crpsiMOBaHa Ha JIKBimatiro iHdekiii Ta 3amooi-
TaHHS 11 TOMUPeHH!O. J{J1sT 1[hOT0 MPHU3HAYaI0Th KOMOTHAIIIFO
AHTHOIOTHKIB IIMPOKOTO CIIEKTPY [ii, sIKi AiF0Th Ha aHACPOOHI
Ta aepoOHi OaKTepii, Taki sK 1e(anoCcoprHu 3-ro MOKOIIHHS,
KapOareHeMH Ta METPOH11a30J1, YacTO MPU3HAYAIOTh Tperia-
patu 11 G0pOTHOU 3 OCHOBHUMH 30yAHUKAaMHU, TAKUMH SIK
Escherichia coli i Bacteroides fragilis [22]. AaTubiotuku
BBOJIITHCS BHYTPILIIHLOBEHHO, OCOOJIMBO Ha ITOYATKY TEpartii,
JUTSL JOCSTHEHHS BUCOKMX KOHIICHTPALif Y KPOBI B KOPOTKI
TepMiHu. TpuBaicTh JiKyBaHHS TpuBae Bix 7 jo 14 nHiB
3aJIYKHO BiJl CTYIICHS TSHKKOCTI 3aXBOPIOBAHHSA Ta BiIIOBIII
JUTUHU Ha JIKyBaHHs. Y pasi cralimizanii craHy marieHra
MO)Ke OyTH Tiepexiji Ha nepopaibHi antroioTuku [23, 24].

CUMIITOMATHYHO JUIsl 3MEHIIICHHS JIMXOMaHKH Ta 00JIb0-
BOT'O CHHJIPOMY 3aCTOCOBYIOTH HECTEPOI/THI IPOTH3AIaJIbHI 3a-
cobwu, Taki Ak i0ynpoder ado maparieramodt. st BiTHOBICHHS
BOJIHO-EJIEKTPOJTITHOTO OaJIaHCy BUKOPUCTOBYIOTH 3aXO/H TSI
KOpeKIii neiluTy piiiHA Ta eNEKTPOIIITIB 3 METOO 3amo0i-
TaHHsI 3HEBOTHEHHIO Ta 3a0e3MeueHHs] HOpMaIbHOI pOOOTH Op-
TaHiB, 30KpeMa IIUITXOM BHYTPIIITHHOBEHHOTO BBE/ICHHS PO3UH-
HIB. Y BUIa/IKaX, KOJIM AUTHHA HE MOXKE OTPUMYBATH JOCTaTHE
XapuyBaHHS y 3BUYalHKI CI1I0CI0, MU HeOOX1THOCTI IpH3Ha-
YalOThCS CTICIiaTbHI AieTH a00 MapeHTepabHe XapayBaHHS.

[lepionnyHi MOBTOPHI JabopaTOpHi aHai3u MPOBO-
JSTBCS U1 MOHITOPUHTY 3alalibHOTO MPOLECY Ta KOPUTY-
BaHHS JIKYBaHHS.

Xipypriuse JiKyBaHHS alleHIUKYISIPHOTO a0cIecy y Jiten
BKJTIOYAE JEKUThKA KITFOYOBHUX METOIIB, SIKi 3aJIeKaTh Bijl CTaHy
JITHHY Ta CTaJIil XBOPOOH: IPCHYBAHHS a0CIIeCy — Ha MIEPIIIOMY
eTarl 4YacTo BUKOHYIOTh APSHYBaHHS [T BUIAJICHHS THOIO T
SHIDKCHHS 3amanieHHs [25]; uepesmikipHe (MepKyTaHHe) ape-
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HYBaHHS aleHIUKY/ISIPHOTO adciecy — e MaJloiHBa3HBHHUN
Ta e(h)eKTUBHUI METOI, 1[0 BUKOHYETHCS 11T KOHTposieM Y 3]
a6o KT, 1151 BuaaneHHs rifiHoro Bmicty [26]. Lis npouenypa
3a3BUYail IPU3HAYAETHCS TIPU alleHANKYISIPHHIX adcrecax sk
AIIETEPHATUBA 1HBA3HMBHIIIUM XIPypPriYHUM BTPYUYaHHSIM.

Eranu npoenenus npouenypu: IliaroroBka naiieHra.
INepex nporeryporo IPOBOANTHCS AiaTHOCTHKA 32 JOIOMOTOI0
V3] abo KT ns1st TouHOTO BU3HAYEHHS PO3TALlyBAaHHS Ta PO3-
MipiB abcecy. Onepariiiine mone e3iH(IKyeThCS, a MamieHT
niepeOyBae y TOJIOKCHHI, 110 3a0€3IeUye TOCTYII 0 a0CIecy.
Beenenns ronku ta xarerepy. Ilin koaTpornem Y31 abo KT
Xipypr BBOAUTB TOJIKY B MOPOXKHUHY abcuecy. Uepes royky
BCTaBIBIETHCS TIPOBIIHYIK, SIKU JOTIOMArae I1iji 4ac BCTaHOB-
JIHHS APEHaXHOTO KaTreTepa. Kanan yepes MmIKipy po3Iiu-
PIOETBCS 32 TOTIOMOTOKO CIEI[ialbHUX IHCTPYMEHTIB (uiisi-
TaTOPIB), MICIIS YOTO BBOMUTHCS JIPEHaXHMI Karetep. Yacto
BHKOPHCTOBYFOTHCS KaTeTepH TUITY «Pig-tail», siki HamiitHo dik-
CYIOTBCS y TIOPOYKHIHI a0CIIECy 3aBISIKH 3aKPYICHOMY KiHIIIO.
Karerep (ikcyeThest Ha MIKipi Ta 3a0e31euye MOCTIHHMI BIATIK
THIMHOTO BMICTY y 30ipHUiA nakeT. [Ticiist BcTaHOBJIGHHS KaTe-
Tepa perymsipHo npoBoauTbes Y3/ abo KT s orinku edek-
THBHOCTI JipeHyBaHHs1. [lamienTy npu3HadatoTh aHTHOI0THKN
JUTS 3arro0iranHs permarBaM iHdekil. Karerep Bunanserses
TICJIsE TOBHOTO BUIIOPOXKHEHHS abcliecy, 3a3BU4aii, yepes
KiJIbKa JTHIB, 3aJIEXKHO Bifl po3Mipy adcriecy Ta 00>eMy THOIO.

Iepesazu ma modxcaugi ycknaonenusa. Metoq € MiHi-
MaJIbHO iHBa3UBHHMM, Ma€ HU3bKUH PIBEHb YCKJIQJHEHb Ta
JO3BOJISI€ YHUKHYTH BiAKpHUTOI Xipyprii. OgHAK MOXKIHBI
yCKJIQJHEHHsI, TaKi K pequauB adcuecy abo iHpekIis
y Mici BBeJeHHs katerepy [27]. [lepkyranHe apeHyBaHHS
€ CTaHJapTHOIO MPOIIEAYPOIO Y BHITA/IKaX, KOJIM HEOOX1THO
LIBUJIKO 3MEHILIUTH PH3HK CETICHCY a00 MEPUTOHITY Oe3 Ipo-
BEACHHS BiIKpUTOI omeparii. JlamapockomiyHe 1peHyBaHHs
alleHAUKYIAPHOTo adcuecy € MIaJHO0 NPOoLEeAyporo, 0
JI03BOJIsIE OTPHMATH JIOCTYII 10 YePEBHOI IOPOXKHHHH Yepe3
MaJti po3pisu Ha mikipi [28]. MeTon Mae 3Ha4Hi nepeBaru
TIOPIBHSHO 3 TPAAUIIIHHUMHU XipypridyHUMHA BTPYYaHHSIMH:
3MEHILEHHS PU3UKY YCKIIaIHEHb, CKOPOUCHHS IepeOyBaHHs
B CTalliOHapi Ta MIBU/IIE BiAHOBICHHS mamienTa [29].

Onuc emanie onepayii.

MiHiiHBa3UBHMH CIIOCIO JIIKYBaHHSI BAKOHYETbHCS 111 3a-
TaJbHIM HapKO30M, 1110 3a0e3meuye 6e300IiCHICTh Ta Hepy-
XOMiCTh martienTa. Moro po3TamoBytoTh Ha CIIMHI 3 IETKHM
MIAHATTAM TOJIOBU JJISl OJIIIIIEHHSI OISy YepPEeBHOT 110-
pokanau. [leprmii HeBemukuit po3pis (1-2 cM) BUKOpHCTO-
BYETBCS JJIsl BBEJICHHSI TOJIOBHOTO TpOaKapa, uepe3 siKui
BBOJIUTBCS JIAIaPOCKOIL. [HCTPYMEHT OCHAILIEHHI KaMeporo,
110 Tepeae 300paXkeHHst Ha ekpaH. [1oTiM uepeBHy HOpOXK-
HUHY HaIrlOBHIOIOTh BYTJICKHCIIMM Ta30M JIsl PO3IIMPEHHS
pocTopy. JloAaTKOBI Tpoakapy BCTaHOBIIOIOTHCS Yepes
2-3 po3pi3u I XipypriyHux iHCTpyMeHTiB. Jlamapocko-
ITisT Ta€ MOYKITUBICTB JIIKapIO OTIITHYTH BHYTPIITHI OpTaHu
Ta BUSBUTHU a0CIIeC, IO BUIVISAAE SIK 3a[IOBHEHA THOEM T10-
poxHuHa. OLiHKa CTaHy arneHIMKCa Ta TKAHUH J0IOMarae
BU3HAYMTH MOAANBIII Jii. 32 J0MOMOTOI0 IHCTPYMEHTIB JIi-
Kap po3kpuBae abcuec i Bupaise raii. s npomuBaHHs
MTOPOKHIHU BHKOPUCTOBYIOTH CTEPHJIbHI PO3UHHH, IIO0
3HHU3HUTHU PU3HMK TIOBTOPHOTO iH(IKyBaHHS. Y NOPOXXHUHY
abcrecy BBOIUTHCS TPYOKa I BUIAJICHHS 3QJIHILIKIB THOIO,
sIKa BUBOJIMTHCSI HA30BHI Yepe3 OJiuH i3 po3pisiB. Jpeny-
BaHHsI IIPOJIOBXKYETHCS B Micisionepaniinuii nepiox. Ilicis
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BCTAHOBJICHHS JPEHAXKY TPOAKAPH BUAAIISIOTHCS, a PO3PI3H
3aIIMBAIOTHCS 00 3aKIICIOIOTHCS CIICIiaIbBHUMH CTPIYKaMHU.
[TpoBoguThCs GiHANEHUN OIS YepeBHOI MOPOKHUHH. [1a-
Li€HT nepedyBae miJl HAaIJIII0M, HOMY MPH3HAYa0Th KypC
AHTHOI0THKIB JUTsl NPO(DUIAKTUKH 1HPEKIIHHIX YCKIIaTHEHb.
JlpeHax BUAAISETHCS MICIIs TOBHOTO CIIOPOKHEHHS a0cIiecy.
[MarieHTH Micist TanapoCKoIii BiIHOBIIOIOTHCS HMIBUIIIIE,
HIX ITCIS TPaAHUIIITHUX oTepariif. 3MEHITYyEThCS PUIHK
YTBOPEHHSI pyOIIiB 1 micisionepaniiinux yckmnaaaeHs [30].

[Ipouenypa BiAKPUTOTO APEHYBAHHS ANICHUKYIISIPHOTO
abcrecy 3 BUKOPHCTAHHAM JanapoToMii € XipypridHUM
BTPYYaHHSM, SIKE 3aCTOCOBYETHCS ITPU BEIMKUX a0 CKIIaj-
HUX a0cliecax, KOJIM MEHII IHBa3WBHI METOIN HE AOTH Oa-
YKAHOTO pe3ysbTary. Jlanapotomist Hajae MPSIMUiA TOCTYII 10
abcrecy 4yepes po3pi3 Ha uepeBHii cTinmi [31].

Ilpoyec sxarouae nacmynui emanu:

Orepartist 31iHCHIOETHCS i 3araJIbHAM HAPKO30M IS 3a-
Oe3reueHHsT KOM(OPTHOTO CTaHy Ta HEPYXOMOCTI TaIli€HTa.
[NawieHT 3HaXOMUTHCS HA CIMHI HA onepatiiiHoMy crToii. Xi-
PYpPr BUKOHYE CEepEIMHHUN pO3pi3 y PaBOMY HIKHBOMY KBa-
JPAHTI YEPEBHOI CTIHKH, 1100 OTPUMATH JOCTYII 10 a0CIIECY,
SIKME MOKe OyTH Bi3yasi30BaHMH sIK TrHilHa Karicyna. [Ticis
BUSIBIICHHS a0cIIeCy Xipypr poOUTE po3pi3 Ha Karicyii Ta 3a J10-
TIOMOTOIO CIIeIlialli30BaHUX IHCTPYMEHTIB BHaiIse THiM. [To-
POXKHHHA a0CLIeCy MPOMUBAETHCS PO3UMHAMU JUIS BUJIATICHHS
iHdeKifHMX MaTepiais, 10 3anuimcs. s 1boro Bera-
HOBIIIOETHCS IPeHaXKHa TPyOKa, sika 3a0e3redye BiJTiK THO0
1 3ammobirae MOBTOPHOMY yTBOpeHHIO abcuecy. [licis 3aBep-
LIEHHS IPEHYBaHHS YePEBHA TIOPOKHUHA 3aKPUBAETHCS IO~
erarHo. Ha 3aBepIueHHs HAKIIAIa€ThCsl CTePHIIbHA TIOB>SI3KA.
[MauienT nepedyBae miJ HAIVISIOM MEIUYHOTO IIEPCOHAIY,
SIKUI KOHTPOIIFOE MOTO CTaH Ta 3a0e3Ieuye peryiasipHui 10-
s 32 peHaxeM. Koy ButisieHHs THOFO PUITHHSIETHCS, BU-
JIJISIIOTH APEHAKHY TPYOKY, a MiCIie yCTaHOBKH OOpOOIISIETHCS
aHTHCENTUKaMHM. J{oIaTKOBI JOCIIIKEHHS, Taki sk Y31 un
KT, mpoBoAsITBECS 3 METOIO OLIHKK €(DeKTHBHOCTI JIIKyBaHHSI.

[NoreHtiifHi ycKIagHESHHS MOXKYTh BKITIOUATH 1H(EKIIIi,
3aJIMIIKOBI a0CIIECH Ta PU3UKH, TTOB>SI3aHI 3 YIIKOKEHHIM
CYCIJTHIX OpraHiB.

Bioknaoena anenoexmomia: Ilicns crabimizamii crany
Ta KOHTPOJIO 1H(EKIiT TPOBOIUTHCS BUAAICHHS alleH TKCa.
3a3Buuaii e BigOyBa€eThCA 3a KiTbKA TIKHIB MICTS IPCHY-
BaHHs, 100 3MEHIINTH PU3KK YCKIaaueHs [32, 33].

Heeaiina anendexmomis IpOBOIUTHCS Y BUIAIKAX,
KOJIH a0CIIeC HE MiAaeThCs JIIKyBaHHIO a00 iCHY€ 3arpo3a
TomMpeHHst iH(EKLiT; MPOBOATH EKCTPEHY alleHIeKTOMII0
CIIUIBHO 3 IPeHyBaHHM. € MeBHI BUKITIOUSHHSI — JIITH JI0 3-X
POKIB BCI IiJIAIOTHCS OTIEPATUBHOMY JIIKYBaHHIO B 3B’ 513Ky
3 aHaTOMIYHUMH Ta (QYHKI[IOHATFHUMHU OCOOIHUBOCTIIMHU
LTy HKOBO-KHUIITKOBOTO TPAKTY Ta iMyHHOI cuctemu [34].

Ha 6a3i xiHiky autsdoi Xipyprii BiHHUIBKOTO HaIlio-
HAJIHOTO MEAWYHOTO yHiBepcuTeTi iM. M. 1. Iluporosa Gymo
MpOBeNeHO AociipkeHHs B nepioau 3 2015 mo 2024 pp.,
B SIKOMY B3SJH y49acTh 232 OTUTHHH, SKi epeOyBann Ha
CTaliOHAPHOMI JIIKyBaHHI Y BIHHUIIbKIN 00acHil AUTs4in
KIIHIYHIT JikapHi. 3a pe3ynbpraTaMu JOCIiKeHHS OyITo
BCTAHOBJICHO, 1110 HAWOIBIIT YaCTO YCKIIaIHEHHUI ITepedir ro-
CTPOTO areHIMIUTY y BUIVISI a0clecy TparusieThes y Mif-
niTkoBoMYy Bitti 88 miteii (37,9%). Ha Hamy mymKy, 3HauHa
KUTBKICTb alleHIUKYJIIPHUX a0CIIeCiB ITOB’ sI3aHa 13 3HAYHUM
piBHEM 3aXBOPIOBAHOCTI Ha TOCTPHI allEHIUIUT Y TAHOMY

Billi BITIIOMY, TaK SIK y TIATITKIB alleHIAKC Ma€ JTOBTY BY-
3bKY CTPYKTYPY, SIKa JIETKO 00TYypYy€ThCSl KAJIOBUMH KOH-
KpeMeHTaMH. Y IHIINX BIKOBUX I'pyIax piBeHb YCKJIQJHECHb
y BUDIAl abcueciB OyB 3HauHO HIkuuM. Y Bini 0-1 pokis
Bigmiuascs 1 unanok (0,43%) aneH UKy IsIpHOTO abCIecy,
y Bimi 2-3 pokie — 18 sumankis (7,8%), y Bimti 4-7 pokis —
50mireii (21,6%), y Bimti 8-11 pokis — 57 mamienTis (24,6%).

o mo reHmepHOTO PO3MOILTY, y TOCIiKeHHI MepeBa-
skanu nipyara — 131 BUMagoK aneHAUKYIIPHOTO adciecy,
y XJIOMMUUKIB Oyno 3apeectpoBano Tinbku 101 Bunamok.
Taxuii po3moAia 3 mepeBaKaHHAM YCKIAJHEHb y MAIli€HTIB
JKIHOYOT CTaTi OB’ sI3aHMii 3 OaratbMa MpUYUHAMU. Y TIiJI-
JITKOBOMY BIIli piBeHb €CTPOTEHIB TiIBUIIY€ MPoTidepariito
JiM(ATHIHOT TKAHUHH, KA TEXK MICTHUTHCS B allCHTUKCY, 110
CIPUYHHSIE OIIBIIY YAaCTOTY 3aXBOPIOBAHb Y JAHUH YaCOBHH
MPOMIXKOK JKUTTA. Takox Baromy pojib y PO3BUTKY YCKIa-
HEeHb Ma€ Miclie Mi3HE 3BepPHEHHS JI0 JIKYBaJIbHHUX 3aK/Ia/1iB
B 3B’SI3KY 13 HAasBHICTIO aJTbTOMEHOPET, 1[0 Ma€ CXOXKi CHMII-
TOMH i3 TOCTPHM areHIUITOM. [ [OMUITKOBA IIarHOCTHKA 1, SIK
HACIIIZIOK — IPU3HAYCHHS JTIKYBaHHS 3alIaIbHIX 3aXBOPIOBAHb
MIPUJIATKIB MaTKH, KITiHIKa SIKUX TEX YaCTO CX0XKa 3 TOCTPHUM
areHIMIUTOM, YacTO MPU3BOAUTH JI0 ()OPMYBaHHS AlleHINKY-
nspHAX abcreciB. Coil TAKOK BiI3HAYNTH HASIBHICTB ITO€IHA-
HOI marosorii y BUIISAL areHANKYIISIPHO-TeHITalIbHOTO CHH-
JPOMY, KOJTH 3allaJIbHHI ITPOLEC IIePEMILy€ThCs 3 TIPUIATKIB
MaTKH{ Ha aleHMKC BHACIIIOK OJIM3bKOTO PO3TaIllyBaHHS.
VY BUMagKy Takoro KOMOIHOBAHOTO 3alaJIeHHs alleHANKCY 1
NPUIATKIB MaTKH MOXKHA JIETKO IIPOIYCTHTH II0YATOK areH-
JMIIATY Ta MPOJOBKUTH KOHCEPBAaTUBHE JIIKyBaHHS.

oo mopu poKy —HaiOLIbIIE OYyITO 1IarHOCTOBAHO Ta MPO-
JIKOBAHO aleH/IMKYJISIPHUX a0CLIECiB Y JIITHRO-OCIHHIH Iepioft.
Butitky Oys1o npomikoBaso 55 miteii (23,7%), Bocenu — 83 u-
Trnu (35,8%), B3umKky —44 nartienra (19%), naBecHi—50 miteit
(21,6%). [TepeBaskaHHs YaCTOTH aNCHIMKY/IAPHHUX abceciB
camMe y JITHhO-OCIHHIH mepiof], Ha HaIlly JyMKY, ITOB’I3aHO 3i
3HIDKEHHSIM IMYHITETY Ha I HaJJMipHOT 1HCOJIALLT, 3MIHaMU
KJIIMary BIITKY Ta YaCTHMH [EPEOXOJIODKESHHSIMU BOCEHH.

BinbImicTs MAIi€HTIB 13 aNeHAUKYISIPHUME a0CIiecaMu
MPOXXUBAIH Y paifoHax obmacti— 172 nutunu (74,1%), iHiui
60 mireii (25,9%) Gymu micbkumu sxuressim. [1lozo reorpa-
(biuHOTO PO3IIONILTY TPOKUBAHHS MALIIEHTIB, HA HAIITY TYMKY,
HaHOIBIT BaTOMIM YHHHHUKOM € TOCTYITHICTH JTiKapChKol
JIOIIOMOTH 3arasioM. [larienTaM, siKi MPOXKHUBAIOTh y MICTaX,
OLITBII TOCTYITHUM € OTPUMAHHS KOHCYJIBTAllill Ta CBO€YacHe
00CTEXEHHsI Y By3bKHX CIICI[IAJTICTIB, III0 BIAMOBIIHO IIPSIMO
BIUIMBA€E HA MIBU/IKICTH TOCTAHOBKH J[IarHO3Y.

s memoHcTpartii ocobnuBocTei epediry, JiarHOCTHKH
Ta JIKyBaHHS HAaBOAMMO KJIIHIYHUH BHUITAJOK MalieHTa i3
aIeHINKYIIPHIM a0CIIeCOM TiCIIs POBECHOI alleHICKTOMIi.

Kuainiyauii BUagokx.

Mamient T., 17 p., mocTaBICHMUIA MIBUAKOI MEAHYHOO
JOIIOMOT0I0 B OZIHY 3 LICHTPAJILHUX PaliOHHUX JIiIKapeHb
3 KIIHIKOIO TicisionepaniiHoro adbcuecy Ha 13 jeHsb mics
MIPOBEJICHOTO JIIKYBaHHS FAHIPEHO3HOTO arleHUIUTY. byna
BHUKOHAHA arlCHACKTOMIsI BIIKPUTHAM METOIOM — 3 IPCHYBaH-
HSIM YepEeBHOI IIOPOXKHUHH Yepe3 paHy.

YV 3AK BigmiuaBcst JCHKOIMTO3, 3a qanumu Y 3/] opraxis
YepeBHOI TOPOKHUHU OyI10 3HAlICHO 03HAKK adcuecy npa-
Bo1 KiIyO0BoOi mimstHKH. Takok Oyno Bukonano KT opranis
YepeBHOT HOPOYKHUHH — BiJI3Ha4aJIach KapTHHA ITaparekalib-
Horo a6crecy (puc. 3).
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Puc. 3. Komn’'totepHa Tomorpacpisi opraHiB YepeBHOT MOPOXHUHU 3 BHYTPILUHLOBEHHUM
KOHTpacTyBaHHAM. ANeHOUKYNAPHUMIA abcuec, Wo po3TalloBYETLCS B NpaBin 30yXBUHHIN AiNAHUI.

JUis moanbIioro JTiKyBaHHS TAli€HT HAMIPaBICHUN 0
Binanieroi obnacHoi AUTSHO1 KiTiHIYHO] JTikapHi. Ha MoMeHT
O y IPUHMATEHOMY BiUTIIEHHI y TTAIli€eHTa Oyl CKaprH
Ha OLTb B TUTSHII MTiCTISIOTIEPAIIiifHOT paHH, ITiABUIICHHS TeM-
nieparypu g0 38°C. [Ipu nasbnarii >KUBOTA BiZIMIUaBCs HEUIT-
Kkuit nehaHc M’s131B IepeaHbOT YepEBHOI CTIHKH, TO3UTHUBHI
CHUMIITOMH TIOJJpa3HEHHs o4epeBHHU. [{UTHHI Oyino mpoBe-
JICHO OTIepaTHUBHE JTiKyBaHHS ITiCTISI KOPOTKOI TIepeIomnepartini-
HOT MiATOTOBKH. Bylio BUKOHAHO PO3KPHTTS Ta APCHYBaHHS
abcriecy BIAKPUTHM METOJOM Y AUISHIII TTOTIEPEAHBOTO JI0-
CTYIy [UTS arleHAeKTOMIi. Y TiicisonepamiifHomy mepiomi
Oyno npu3HaueHo: iHdy3iitHy Tepanito 06’ emom 900-1400
MJI BIPOIOBX 5 10, anTHbOioTHKOTEpartito — «I{edorakcim»
npotsirom 7 1116, «Metponinazomn» npotsrom 3 ai0, «Ilapa-
meTaMo» s 3HeOoNIeHHs 3a ToTpeOoro. 3a TaHuMH Oak-
TEPiOJIOTIYHOTO AOCHTIIKEHHS BMICTY TIOPOKHHHH abcIiecy
6yno suaineHo Escherichia coli, aytmuBsoi mo mpusnaueHoi
aTrOioTHKOTeparii. J[peHax 3 4epeBHOI MOPOKHUHU OyIT0
BruaaneHo Ha 8 moOy. [Ticisoneparniitanii nepiox mepediras
6e3 ocobmuBocTelt. JlaHwii KITiHITHUI BUMAJOK SICKPABO Jie-
MOHCTpY€ THUIIOBHH mepe0ir abcriecy 4epeBHOT HOPOYKHIHH,
SIK HACIIJKY NIEPEHECEHOr0 TOCTPOro alleHANIUTY.

BucHoBku

AneHIUKYIsApHUHN abcrec y AiTedl € HeOe3meUHuM
YCKJIAJHEHHSIM TOCTPOTO alleHANUIIUTY, 1110 TIOTPeOye MBHI-
Kol JIIarHOCTHKY Ta JiKyBaHHs. HaiiOinbIn yacto yckian-
HCHHS allCHIUIUTY y BUTVISIII allCHAUKYISIPHOTO adciecy
TPAIUISIFOTECS Y MiUTITKOBOMY Billi y JIIBYAT, [II0 Ma€ MYJIb-
TU(aKTOpiaTbHy npupody. [Ipu mpoMy citil 3a3HaYHUTH, IO

Cnucok BUKOPUCTaHOI NiTepaTypu:

HU3bKa 9aCTOTa BHUITAIKiB TOCTPOTO allCHANIIUTY Y Tepioi
PaHHBOI'O TUTHHCTBA MOXKE IIPHU3BECTH J0 NiarHOCTHY-
HUX TIOMHJIOK SIK HACIIIOK BiICYyTHOCTI HACTOPOKEHOCTI,
110 NMPU3BOAUTE 10 (GOpMYyBaHHS YCKJIaIHEHb. PesynpraTn
JOCIIDKEHHS CBiM4aTh, 1[0 IPUYUHOIO PO3BUTKY MATOJIO-
rii 3a3BuUail € OakTepiagbHi iHPEKIii, 0 MPOHUKAIOTH
B arreHAUKC. CHMIITOMH MOXYTh BKITIOUATH OLTb ¥ TPaBOMY
HIDKHBOMY KBAJIPaHTI, TIIEpTEpMit0 Ta 03HAKH IHTOKCHKA-
wii. J{7s TiarHOCTHKH BaXKITMBUMH € YIBTPa3ByKOBE TOCITi-
JDKEHHS Ta KOMIDIOTEpPHA TOMOTpadist, o J03BOJSIOTH BU-
SIBUTH YTBOPEHHS, PiAMHY Ta 3anajibHui nponec. LBuaka
JiarHOCTHKA abciecy € KPUTHIHO BaXKJIMBOIO, OCKITBKHU
HECBO€YACHE JIIKYBAaHHS MOXeE IIPH3BECTH 10 CEPHO3HUX
YCKJIaIHEHb, TAKHUX K mepdoparis abo cerncuc.

[Ipu BuOOpi MeTony JTiKyBaHHS alleHIUKYIIPHOTO adC-
1ecy y IiTel HeoOXiqHO BpaXOBYBaTH aHAII3 PH3HKIB i TIepe-
Bar KO)KHOTO 3 BapiaHTIB, a TAKOXK 1HUBITyaTbHi OCOOIIBOCTI
namienTa. Jlamapockorris Ta yepes3mKipHe ApeHyBaHHS [TOKa-
3aJIM CBOIO €(PEKTUBHICTB, ajie B CKIIATHIX BUITAIKaX MOXKE
3HAT00UTHCS IPOBECHHS BiIKPUTO] ortepartii. Y IesIKUX CH-
TyaIlisIX JOMITBHIMHE € PaHHS Ta IHTepPBATbHA ATICHICKTOMIS,
BPAXOBYIOUH MOTEHLIMHI PU3UKK Ta IEPEBard JUIs TUTHHH.
Ki1r040BY poJIb IIOAO0 YCIIIIHOTO PEe3yIbTaTy Ma€ yYBaKHE
CTIOCTEPEKCHHS MAIli€HTa Ta T ITPUMKA TIiCIS JTIKyBaHHS.

KoHdpnikT iHTepeciB. ABropu 3asiBisiiOTh PO BiACYT-
HICTh KOH(ITIKTY iHTEpECIB.
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APPENDICULAR ABSCESS IN CHILDREN (LIYERATURE REVIEW AND OWN OBSERVATION)
V. S. Konoplitskyi, Yu. Ye. Korobko, A. S. Dub, O. O. Lukiianets, O. V. Pasichnyk
National Pirogov Memorial Medical University
(Vinnytsia, Ukraine)

Complications of appendicitis in children can manifest themselves in the form of such dangerous conditions as rupture of the appendix,
peritonitis, the formation of abscesses and the development of sepsis. These conditions occur more often in the case of delayed diagnosis, which
is especially typical for children under the age of five, as their symptoms are often subtle and complex. In this age group, up to 90% of cases of
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appendicitis may be accompanied by perforation of the appendix at the time of diagnosis, which significantly increases the risk of abscess and
other serious complications. The incidence of appendiceal abscess in children varies greatly depending on the level of development, medical
infrastructure and speed of diagnosis. In countries where access to medical care may be limited, up to 50% of appendicitis cases are complicated
by abscesses, which are associated with delays in seeking medical care and late diagnosis. In contrast, in developed countries such as the United
States and South Korea, this rate is much lower, between 2% and 10% of cases, thanks to earlier diagnosis and access to advanced treatments.

The aim is to highlight the features of the clinical course of appendicular abscess, demonstrate diagnostic and treatment methods
based on personal experience and data from literature sources.

Materials and methods. The analysis and generalization of the results of scientific research for the years 1983-2024, selected on the
basis of information search in scientometric databases Scopus, Web of Science, PubMed, MEDLINE, Google Scholar using the keywords
«appendicitis», «appendicular abscess», «acute abdomen», «complicated appendicitis», «peritonitis», «drainage»; bacteriological research was
carried out. A retrospective analysis of the medical records of inpatients of 232 children with the diagnosis of appendicular abscess who were
treated in the Vinnytsia Regional Pediatric Clinical Hospital during the last 10 years. According to the results of the study, it was established that
the most frequent complicated course of acute appendicitis in the form of an abscess occurs in adolescence in 88 children (37.9%). Regarding
the gender distribution, the female gender predominated in the study — 131 cases of appendicular abscess, only 101 cases were registered in boys.
Regarding the season, most appendicular abscesses were diagnosed and treated in the summer-autumn period. 55 children (23.7%) were treated
in summer, 83 children (35.8%) in fall, 44 patients (19%) in winter, 50 children (21.6%) in spring. The majority of patients with appendicular
abscess lived in the regions of the region, 172 children (74.1%). The remaining 60 children (25.9%) were city dwellers. To demonstrate the
characteristics of the course, diagnosis and treatment, the article presents a clinical case of a patient with appendicular abscess after appendectomy.

Conclusions. Appendicular abscess in children is a dangerous complication of acute appendicitis that requires prompt diagnosis and
treatment. Complications of appendicitis in the form of appendicular abscess most often occur in teenage girls, which is multifactorial
in nature. At the same time, it should be noted that the low incidence of acute appendicitis in early childhood can lead to diagnostic
errors due to lack of vigilance, which leads to the formation of complications.

Keywords: Appendicular Abscess; Acute Appendicitis; Peritonitis; Children; Diagnosis; Operative Treatment; Drainage.
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KJITHIYHUI BUTIAJIOK XBOPOBY MOSIMOSI
VY IUTUHU

M.JI. Apsaeé', 1. €. Kannina',
JI. 0. Buxooduenko?,

JI. 1. CenbkiBebkal, [I. B. Veenxo?, H. I Jlotunt?,

O. K. Kirimanosa?

Onechkuil HalllOHATBHIN MEMYHUN YHIBEPCUTET?,

KHIT «Opiecbka oOnacHa qutsiya KiiHiuHa JikapHs» OOP?
(M. Oneca, Ykpaina)

Pe3rome

Axmyanvricme npoonemu noisieae y BUCOKOMY CHyneHi iH8aniousayii i MOMCIUB020 1eMATbHO20 HACTIOKY Y dimell 3 X60pohoio
MOSMOSL, SIKA NPOSABISEMbCIL UEMIUHUM ADO 2eMOPASTUHUM IHCYTbMOM I MA€ peyuousyrouuil nepebie. Biocymuicms epekmusnoeo
KOHCEep8amuHo20 NIKYBaHHs NOMpedye c80€UACHOI XipypaiuHoi KopeKkyii cnadkoeoi apmepionamii 20108H020 MO3KY Y OUMUHU.

Mema pooomu. Onuc KIiHIUHO20 BUNAOKY X8OPOOU MOAMOS Y OUMUHU, AKA MAHIGeCmY8ana npoasamu iemMiuHo20 IHCyIbny.

Mamepian ma memoou. Kniniune, negponoeiune, 6ioximiune, Hetlpogizyanizayitine 00CcmexdceHHs OUMmuHU.

Pesynomamu. Oocmedsiceno Oumumy, sKa HAOTIUIA HA 8IOHOBHE NIKY8AHHS Yepe3 5 MIcAYié nicis NepeHeceH02o iuemMiutHo20
iHcynony. Mynsmuoemexmopra Komn’ omepHa momozpais 201081020 MO3KY 8UABULA 6 NI MimM’ aHitl 001acmi OLSAHKY MATAYIT
6HACTIOOK apmepianbhux inpapxkmis. 3a Oanumu 6e3KOHMPACMHOT MACHIMOPE30HAHCHOT aH2ioepagii 20106H020 MO3KY Ni6a
CepeOHbOMO3K0BA APMEPIs 3HAUHO 368YHCEeHA, il OUCANbHI 810U 3MEHUEHT Y NOPIGHAHHI 3 KOHMPAAMEPAIbHOK CHOPOHOIO.
Liaenocmogano xeopoby mosmos. IIpogedeno onepayitine empyyanns. Bcmanogneno excmpa-inmpakpanianoHuil anacmomos
3 BUKOPUCMAHHAM 306HIUHbOI CKpoHesoi apmepii. Uepes 6 micayie nicia onepayii 6i00y10csa nosHe 8i0HOGIEHHA MOMOPHUX

hynryiil.

Bucnosku. I[opyuenns mM03k08020 Kposoobizy y dimell nompebye pemenvHoi oupepenyitinoi 0iaeHOCMUKY, 6 MoMy 4ucii
3 x60p06010 Mosimost. Ceoeuacha diacHoCmuKa ma Xipypeiune NikyeanHs xeopoou Moyamoya 3anobiearoms HeCHpUsSMiUEUM

Hacniokam, iH8aniOHOCmi i HAimb cmepmi OUMUHU.

Knrouoei cnosa. xeopoba mos-mos; cnaokosa éada po3eumxy; iwemiunuil incyionm; oimu.

BecTtyn

XBopoba mosimost (XMM) € pifKiCHOIO MAaTOJIOTIET0,
B OCHOBI SIKOI [OJISITA€ CIIaJKOBa apTepiomnaTis 0a3aabHUX
BIJAiJIiB TOJIOBHOT'O MO3KY 3 MOPYIICHHSAM KPOBOIUTHHY
1 PO3BUTKOM JAPIOHUX KoJaTepaliei, siki HarajyloTh «KIy-
0ok numy». Hafiuacrime 3ByKYIOTbCS COHHI, IEpe/IHi,
CepeJiHi Ta 3a/1H1 MO3KOBI, 0a3uJIsipHi apTepii Mo3Ky. XBO-
poba mpuTamMaHHa MEIIKAHIISM a31aTCHKOTO PETioHY CBITY,
Briepiie OyJia onrcana B SImoHii, B €BponeichKuX KpaiHax
3ycTpivaerses pinko [1]. Ha cmagkoBuii Xxapaktep 3axBo-
proBaHHs BKkasye HasBHicTh reHy RNF213 3 ayrocomHo-
JIOMIHAHTHUM HENOBHUM NEHETPAHTHUM THUIIOM yCHaJ-
KyBaHHs, po3MimennM y 17025.3 skuit kogye HETpaau-
niiHy yoikBiTuHiIirasy E3. JliarHocroBanuii B OcTaHHI
poku nostiMmopdizm reny PRA810K, sikuii 3amiHIOE apriHin
Ha 3aJIMIIOK JI3UHY, 1 3MiHH y JAEIKHUX aJelsiX CHCTEMHU
HLA, 3okpema HLA-B35, HLA-B51, BusiicHi y mitei
3 XMM CXiH0a31aTCHKOT'0 PETiOHY, a TAKOXK TTO€THAHHS
nposiBiB XMM 3 iHIIMMU e HETHYHUMH CUHpOMaMH. lc-
HYE JIBa PI3HOBHJIHU MATOJIOT1{: XBOPOOa MOSIMOSI, 5IKa € OC-
HOBHUM 3aXBOPIOBAHHSM Y TAIIEHTA, 1 CHHAPOM MOSIMOS,
KOJIM BiJIMIOBITHA apTepiomnaTisi PeeCTPY€eThCS Y TUTHHHU
3 iHIIIOKO CMAJKOBOIO XBopoboro ([layHa, Pekiinraysena).
OnucaHi pizHoBuan XMM i3 3anyueHHsIM JIESKUX XPO-
mocom (3p; 17025; 8923; 10923; 4932; X). Cepen xBopux
IHIIKX perioHiB cBiTy BusiieHi myraiii DIAPHL. Myranii
B I€Hax MPU3BOIATH JI0 HAAMIPHOTO POCTY Ta BTPAaTH HOP-
MaJIbHOI CKOpOYyBaIbHOI (PYHKIIT IITaIKUX M S31B apTepii,
npoideparii eHI0TEINII0 1 MOJATBIIOTO 3BYKEHHS CYIUH

[1,2,3,4,5]. Onni€ero 3 JaHOK MAaTOreHE3y PO3IIISIAA€THCS
He3BUYHA IMyHHa BIJINOBI/Ib HA IHPEKIIiI0, sIKa CTAE TPH-
repom manipectanii XMM [5]. 3azuyait XMM vy miteit
MaHidecTye 1IeMIYHUM 1HCYJIBTOM 200 TPaH3UTOPHUMU
IIIEMIYHUMU aTaKaMH, 1HOJII 3aXBOPIOBaHHS IOYNHAETHCS
3 CyZIOMHOTr0 Hanajay. Yactora iHCYJBTIB y AiTeH cTaHo-
BuTh 2-3 Bunajaku Ha 100000 HapomkeHux skuBuMu [6,
7,8, 9]. VY kuiHiuHi#i KapTHHI CIOCTEPIralOTHCS CKAPTU
Ha TOJIOBHHH 01J1b, MOPYIICHHSI CBIZIOMOCTI Ta 30Dy, Cy-
JIOMH, MUMOBIJIbHI PyXH KiHIIIBOK, BTPaTy piBHOBAaru ta
KOOpJMHALI1, KOTHITUBHI Ta CEHCOPHI po3yianu. Ha tii
IHCYJIBTY BUHHMKAIOTh [ape3u Ta mnapaiidi. XBopoda mae
nporpajaieHTHU#N xapaktep. st niarnoctuku XMM Bu-
KOPHCTOBYIOTh 3ac00M HelpoBisyamnizaiii (KoM toTepHa
Ta MarHiTHO-pe30HaHCHI Tomorpadis, anriorpadis, mep-
(y3is), reHeTHUHI AOCHIKEHHs. BU3HaHKM cTaH1apTOM
B JIIarHOCTHIII 3aXBOPIOBAHHS 3aJIMIIAETHCS aHTiorpadis
CyIUH TOoNI0OBHOrO MO3Ky [1, 2, 9]. V nikyBaHHi 3acTOCO-
BYIOTh aHTUTPOMOOTHYHI, IPOTUCYAOMHI, HEHPOIIPOTEK-
TOpHI 3aco0M Ta XipypriuHe JikyBaHHs. Xipypriutai me-
TOJM BKJIFOYAIOTh MPSIMY 200 HENIPSIMY PEBACKYJISI pU3aLIit0
JUTSL TOKPAIICHHS KPOBOOOITY B i1lIeMi30BaHI{ TiJISHIII TO-
noBHOTO MO3KY [2,9, 10, 11].

MeTa po60TK: onuc KiiHiuHoro Bunaaky XMM y au-
THHH, sIka MaHi()eCcTyBaa MPOsSBaMH IIIIEMIYHOTO 1HCYJIBTY.

MaTepianu Ta MeTOAMW: KiliHiuHE, HEBPOJIOTIUHE,
OioxiMigHe, HeWpOBi3yalizaIliiiHe 0OCTe)KCHHS JUTHHH.
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PesynbraTtun

Jo BinnineHHs Mmeau4Hoi Ta Giznunoi peadimitamii KHIT
«OOJIKJI» OOP 6yro cripsiMOBaHO TUTHHY 7 POKIB Ha Bijl-
HOBJIIOBAJIbHE JIIKYBaHHsI 4epe3 5 MICSIIIB Miciis epeHece-
HOTO FOCTPOro MOPYIICHHS MO3KOBOIO KPOBOOOITY Ha TIIi
rpuity A. Ckapru npH nocTyIyIeHHI Ha He3rpaOHICTh ITij yac
PYXIB y KiHI[IBKax IpaBopyd Ta pO3JparoBaHiCTh. 3aXBOPIB
PanToOBO, KOJIH 3’ SIBUJIMCS JIMXOMaHKa, BTpaTa CBIIOMOCTI,
reminapes npaBopy, 3 HaCTYITHUM BiJIHOBJICHHAM (YHKIIIN
MIPOTSTOM JIBOX THYKHIB BiJI TIOUaTKy 3aXBOPIOBAHHSI.

3 aHamHe3y BiJOMO: HapoauBCs Ha 38 THKHI recra-
il IJITXOM KecapeBa po3THHY. 3aKpHYaB Biapasy IMmicis
HapojpkeHHs. [Tpuknanenuii 1o rpyael marepi Ha nepury
100y kuTTs. Pic i po3dBuBaBcs BiIOBIIHO 0 Biky. TpaBm
Ta omnepailiii He Oyino. CiMeliHUI aHaMHE3 HE O0TSHKCHUI.

Jlaui 06’ €KTUBHOTO OOCTEKEHHS: OYHI IIIITUHNA CHME-
TPUYHI, pyXH OYCH MOBHI, OOJUYYSI CHMETPUYHE, SI3UK
pO3TalIOBaHKH 10 CepeHiH JIiHiT, KOBTaHHS HE TOpYIICHE,
TOHYC M’5131B (Pi310JIOTIYHMHN, CYXONKHIIKOBI pedJiekcu cu-
METpHUYHI, B 11031 PomMOepra cTiikuii, XOAUTh CAMOCTIHHO.

Croctepiraerbes rinepakTUBHA MOBEIIHKA, IPATIBIUBICTS,
eMoIli}fHa J1ablIbHICTh, MOTOpHA HE3TrpaOHICTh PAaBOPYH,
mucnais. MeHiHreanbHi 3HaKu BiacyTHI. CyZIoM HeMae.

VY 3aranpHOMY aHaNi31 KpoBi, cedi, O10XiMIYHHX 0CITi-
JDKEHHSIX MTOKa3HUKH B MeXax BikoBoi Hopmu. OdTans-
MOJIOTIYHE JOCII/DKCHHS THA OKa — MaTOJIOT1YHUX 3MiH
HE BUSIBUIIO, KOHCTATOBAaHO MIOIIiI0 cJIa0KOTro CTyHeHs Ta
CKJIQAHUW MIOMIYHAN acTUTMaTU3M. Ha MynbTHIETCK-
TOpHi#l koMm toTepHii Tomorpadii (MKT) ronosHoro
MO3KY JIiBOpYyY Yy TiM’sHil 00JacTi AiarHOCTOBaHO HEmpa-
BHIIBHOI (pOpMU AUISHKY HOPYIICHHS AuQepeHIIIIOBaHHS
MO3KY 31 3HIKEeHHAM IiibHoCTI (+11+15 on. X), po3mi-
poMm 20x7x7 MM, TUISTHKHA MaJsIii BHACHIIOK apTepialb-
HUX iH(papKTIB y OaceiiHi JIiBOi cepeHboi MO3KOBOT apTepii
(puc. 1, 2, 3).

[Tix yac mpoBeaeHHs OE3KOHTPACTHOI MarHITOPE30HAH-
cHOT aHriorpadii TOJIOBHOTO MO3KY JIiBa CEpPEeAHPOMO3KOBA
aptepist M1 3Ha4HO 3By’KeHa 1 Ipe/icTaBlIeHa 3MIHAMH, TIPH-
tamanHIMU XMM, nuicTanbHi BiUILUTA 3MCHITICH] TOPIBHIHO
3 KOHTpJIATEPaIbHOI CTOPOHOIO (puc. 4).

Puc. 1. MynsTuaeTeKTopHa komn'toTepHa ToMorpaddisi ronoBHoro Mo3ky. JinsHku mansuii
BHacnipok aprepianbHux iHapKTiB B 6acenHi cepegHbOT MO3KOBOI apTepii, NOMiYeHi cTpinkamu.

Puc. 2. MynsTnaeTeKkTopHa komn'toTepHa Tomorpaddisi ronoBHoro mo3ky. [ipiGHi AinsHku
apTepianbHux iHhapkTiB B 6acerHi cepeaHbOI MO3KOBOI apTepii, MOMiYeHi cTpinkamu.
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Puc. 3. MynbTnaeTeKkTopHa komn’loTepHa Tomorpadyisi rorloBHOro mMo3ky. [insaHku mansuii
BHacnifok aprepianbHUX iH(apKTiB NapaBeHTPUKYNAPHO Ha PiBHI Aaxy OOKOBOIO LWYHOUKa,
obBeaeHi MapkepoMm.

Puc. 4. Be3KkoHTpacTHa MarHiTope3oHaHcHa aHriorpacis ronoeHoro Mo3ky. JliBa cepeaHLOMO3KOBa
aptepis M1 3Ha4yHoO 3ByXeHa i npeacTaBneHa amiHamu, nputamaHHumu XMM (nomiyeHi cTpinkamn),
AUCTanbHI BigQinu aMeHLeHi NOPiBHAHO 3 KOHTpJ1IaTepasribHOK CTOPOHOHO.

[Tin gac nposenennst M/IKT-niepdy3ii BcraHoBIIEHO TTi-

Ha piBHI J1axy OOKOBOTO IIUTyHOUYKA. 3HAYHE 3POCTAHHS 110-
oMe30/iepMalibHUN pyOelb 3Xx22 MM MapaBeHTPUKYIISIPHO

kaznukiB CBV, CBF ta MTT Ha piBHI ypaskeHHS 3 TIOCTY-
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IIOBUM HIBEJIFOBAHHSAM BIJIMIHHOCTEN Ha OLIBII Oa3aabHUX
piBHAX. SIBHIIa eHOMEeHY 0OKpasaHHs JIOOHO-TIOIMIOCHOT
Ta 3aIHHO-TIM SIHOI IUISTHOK 31iBa.

Ha enexrpoennedanorpami 3apeecTpoBaHi oJuHapHI
ITK-XBHUJIi 3 0CEPEIKOM, IO MPOSIBISETHCS JIIBOPYH Y JIOOHO-
CKPOHEBO-TIM’STHUX BiJIBEACHHSX, OJMKYE JO KOHBEKCH-
TanbHOI moBepxHi. [IpoBeneHoO onepaTuBHE BTPYYaHHS.
BcranoBneHo ekcTpa-iHTpakpaHialbHAN aHACTOMO3 3 BU-
KOPHCTaHHSM 30BHIIIHBOI CKpoHEBOi apTepii. Uepes 6 mi-
CSILIIB TICJIS OTIEpAllii CITOCTEPIrajgocs TOBHE BiTHOBICHHS
MOTOPHHUX (DYHKIIIH, HepioANIHHI TOIOBHHHN O11Tb, eMOIlIHHA
TaOUTBHICTB, TOPYIICHHS CHY.

BucHoBku

[TopyuieHHsI MO3KOBOTO KPOBOOOIry y AiTei moTpedye
peTesibHOT nudepeHiiHOT JIarHOCTUKH, Y TOMY YHCIIi,
3 XMM. CBoeuacHa JliarHoCTHKA Ta ONEPaTUBHE JTiKyBaHHS

NMiTepatypa:

XMM 3amo06iraroTh HECIPUSTIMBUM HACITIKaM, 1HBaJIITHO-
CTi 1 HABITh CMEPTI IUTHHH.

[lepcrnexTBH MONANBIINX JOCTIKEHb. OCKINbKH
XMM HaIeXKHUTh 10 TPYNH HepeOpanbHUX apTepionaTii
y ZiTeH 3 HalOIIbII 3arPO3TUBUM (DEHOTHIIOM 1 BETUKUM
PHU3UKOM PELMIUBY apTepiabHOrO i1IIEMIYHOTO IHCYJIIBTY,
ycix JiTe# 3 TpaH3UTOPHUMH IIIEMIYHUMH aTakaMu abo
IIIEMIYHUM IHCYJIBTOM JIOIJIBHO PETEIBHO 00CTEXYBaTH
JUTSL CBOEYACHOT JIIarHOCTHKH 1 JIIKYBaHHS I[bOT'O CIIaJIKO-
BOT'O 3aXBOPIOBaHHS.

[Mpunnunm 6ioeTuky noBHICcTIO KoTpuMani. [Ipu Ha-
MMUCAHHI CTaTTi BpaxoBaHi BCi €THYHI HOPMH Ta CTaHIapTH
KIIHIYHUX TOCIIHKEHD.

Konduikr inTepeciB. ABTOpH He MaIOTh Oy/ib-SIKOTO KOH-
¢uikTy iHTEpECiB.

Jlxepeno ¢iHaHCYBaHHS: CTAaTTs MiATOTOBJIEHA JUIS ITy-
Oxikarii 6e3 CTOPOHHBOT, Oy/Ib-sKOT (HiHAHCOBOT M ATPUMKH.
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CLINICAL CASE OF MOYAMOYADISEASE INA CHILD
M. AryayeV, L. Kaplina!, L. Wkhodchenko?, L. Senkivska?, D. Usenko?, N. Lotysh?, O. Klymanova*

Odesa National Medical University?,
CNE «Odesa Regional Children’s Clinical Hospital» ORC?
(Odesa, Ukraine)

Summary.

The critical nature of Moyamoya disease poses a high risk of disability and potentially fatal outcomes in children, as it can result
in ischemic or hemorrhagic strokes and may lead to recurrent strokes. The lack of effective conservative treatment necessitates early

surgical correction of hereditary cerebral arteriopathy in children.

Aim. To describe a clinical case of Moyamoya disease in a child presenting with ischemic stroke.
Materials and Methods. Clinical, neurological, biochemical, and neuroimaging examination of the child.
The results. A child with ischemic stroke was admitted for rehabilitation 5 months after the event. Multidetector computed

tomography of the brain showed areas of malacia in the left parietal region resulting from arterial infarcts. Non-contrast magnetic
resonance imaging of the brain showed significant narrowing of the left middle cerebral artery, with a reduction in its distal segments
compared to the contralateral side. This led to the diagnosis of Moyamoya disease. Surgery was performed to create an extra-intracranial
anastomosis using the external temporal artery. Six months after surgery, the child’s motor function was fully recovered.
Conclusions. Cerebral vascular disease in children requires careful differential diagnosis, including MMD. Early diagnosis and
surgical treatment of Moyamoya disease can prevent adverse outcomes, disability, and even death in children.
KeyWOFdS: Moyamoya Disease; Hereditary Malformation of Cerebral; Ischemic Stroke; Children.
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KJITHIYHUI BUIIAJOK
KOHCEPBATUBHOT'O JIIKYBAHHS
HOBOHAPOJ[?)KEHOI'O 3 OM®AJIOLIEJIE
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A. I Cacror®, 0. O. JIykianeus®, 0. I'. Mazyp®,
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HanionanbsHuii yHIBEpCUTET OXOPOHH 3/10pOB’sT YKpaTHH iM.
IT. JI. Ilymnuka® (m. Kuis, Vkpaiua),

KHIT «Binuunbka obacHa quTsya Kiiniuna jgikapas» BOP?
(m. Binauus, Ykpaina),

BiHHMIBKHI HaiOHAJIBHUH MEIWYHUN YHIBEPCUTET

im. M. L. ITuporosa® (M. Binnwuiyst, Ykpaina)

Pesrome

JIikysarHs HOBOHAPOOICEHUX Oimell 3 8POOICEHUMU 8AOAMU PO3GUMKY, HE36ANCAIOYU HA CYUACHI O0CACHEeHHS Xipypeil,
iHmMeHCU8HOI mepanii HOBOHAPOOHCEHUX, 3ATUUUAEMbCA OOHIEIO 3 HAUOIILW AKMYANbHUX NPoOIeM MeOuyHoi HayKu. J{o iX yucia
BIOHOCUMBCSL MAKA BPOOIICEHA 8A0A PO3BUMKY NEPEOHbOL UepedHOl CmiHKU, K oMgbaroyerne.

Mema pobomu: nodinumucsi 00Cc8i00M KOHCEPBAMUBHO20 JIKY8AHHS OMpanoyene 6enuKux pomipie y HOBOHapOOHCeHOT OUMUHU.

Mamepianu i memoou. ObcmedicenHss OUMUHU 8 CIMAYIOHAPI NONA2AN0 8 KIIHIYHOMY O0CHIONCEHHI NAYiEHmMa 6 OUHAMIYI,
nabopamopromy oocmedicenni (3a2anibHuil AHAI3 KPOBI, 3a2AbHULL AHATEZ Ceyl, OIOXIMIUHI OOCTIONCEHHS. KPOBL); DeHM2EHONOIUHOMY
obcmedicenni (penmeenozpain opearie epyoroi ma uepesroi NOPONCHUH, a NPU HeOOXIOHOCMI, 3 GUKOPUCIAHHAM KOHMPACIHUX
pevosun); Y3 (yiempaconoepagis 201061020 MO3KY, Cepysl, Op2aHi6 YepeaHOi NOPONCHUHU Md HUPOK, NIEEPATLHUX NOPONICHUH MA
Je2env); bakmepiono2iunomy 00cuiodxicenti (AHAL3 KAty Ha NAMOoenHy (propy, 6aKmepionoiuni 6UCi6U 3 ouell, HOCY, 316, NYNKOBO20
3AIUWIKY); RPOBOOUNLACS KOHCYIbMAYIsL IIKAPS-2CHEMUKA.

Pesynvmamu 0ocniosicenna. Y 36’ 13Ky 3 6eMUKUMU POIMIPAMU OMPanoyene ma BUpadiceHor0 8icyepo-adOOMIHATLHOIO OUCHPONOPYIEIO
XIpypeiuna Kopekyist 0anoi namonoeii 6yna Hemoxcaugor. by 3acmocoeanutl KOHCepeamueHUuLl Memoo JiKy8aHHs. 32i0HO NPOMOKONI6
JKYBAHHS, Oumuna 0)y1a KoMnaekcHo oocmedicena. OCHOBHI HANPAMKU JIIKVBAHHS . PEACUM PEaHIMAYIIHO20 CIOTUKA 3 MOHITOPYBAHHAM
JHCUMIMEBO BANCTUBUX NOKAZHUKIB, IHQY3ilHA mepanis 3 4aCMKOSUM NAPEHMEPATbHUM XAPUYBAHHAM, eHMEPabHe XAPUYEaHHs,
anmubakmepiarbHa mepanis, Xipypeiunuti 002140 3a 2pudicosum miwikom. Jumuna nepedysana 6 ymosax cmayionapy npomszom 83
THCKO-OHI8. B pesyiiomami NiKyeanHa y OumuHu 8i00Y1acs enimenizayis Spudrscos020 Miluka, BIOHOBUNACS (DYHKYISA ULTYHKOBO-KULUKOBO2O
mpaxmy. Ha enmepanvromy xapuysanni Oumuna sunucana 0o0omy 3 NOSUMUGHUMU NOKA3HUKAMU NPUOABKYU Macu mind.

Bucnoexu. Koncepsamugnuii memoo nikyeauns oimeu 3 ompanoyene eiuKux posmipie ma upasicenorn eicyepo-
abOOMIHABLHOW OUCIPONOPYIEID € MEMOOOM 8UOOPY V NIKYBAHHI MAKUX NAYIEHMIG. YCNiX KOHCep8AMUBHO20 NiKY68aAHHS OAHOI
namono2ii HemodcaUGUIl 6e3 3acmocy8ants a0eKeamno20 NapeHmepalbHo2o Xapuyeants. Ilpoenocmuuno chpuamiueum

YUHHUKOM OOYAHCAHHA OUMUHU € PAHHIT NOYAMOK eHMEPATbHO20 Xapuy8anHs ma Haoip eazu.
Knirouosi cnosa: onpanoyene; nosonapooicena Oumuna; KOHCEPEamueHe HiKy6anHsi.

BcTyn

JlikyBaHHSI HOBOHAPO/KCHUX JITEH 3 BPOIKCHUMH Ba-
namu po3BuTKy (BBP), He3Baxkaroun Ha CydacHi TOCSTHCHHS
Xipyprii, IHTEHCHUBHOI Teparrii HOBOHAPOKEHUX, 3aTUIIA-
€TBCS OJHIEIO 3 HAWOUTBIII aKTyaIbHUX MPOOIEM MEITUIHOL
Haykd. J[o 1X 4ncia BiTHOCHUThCA Taka BPOIPKEHA Basa po3-
BUTKY TMEPEIHBOI YePEBHOI CTiHKH, sk oMpaorerne (OLT).
OCHOBHIM METOZOM JIIKyBaHHS JAHOI ITATOJIOT1] € XipypriuHa
KOpeKIis. Y BHMAIKy oMdaoresne BeIUKUX po3MipiB paau-
KaJbHA XipypriuHa KOPEKIlisl HEMOXKIINBA Y 3B’SI3KY 3 HasB-
HICTIO BUPQKEHOI Biclepo-abqoMiHATBHOT JUCTTPOTIOPITiT
[1]. AnbrepHATHBHUM METOIOM € KOHCEPBATHBHE JTiKYBAHHSI.

[IpoGmema nikyBaHHS HOBOHapokeHNX 3 BBP mepe-
nubol gepeBroi ctinku (ITYC) 3anumaeThes aKTyaabHOO
3aBJISIKH YCIIITHOMY BUXOJDKYBaHHIO AITEH 3 22 THKHIB
recraiii Ta macoro tina Bix 500 . [2, 3, 8, 12].

OcobnuBicTio i BigmiaHOIO prcoro Xipyprii BBP ITUC e
Te, IO XiPypr Ma€ MAaIi€HTIB BUCOKOTO JICTAIEHOTO PH3HKY,
10 00YMOBJICHUH HU3KOIO CYIyTHIX MAaTOJIOTIYHHUX TIPOIIe-
CciB 1 ()OHOBUX CTaHiB, IrHOPYBAaHHSA AKUX MPU3BOAUTH JI0
HECTIPUATIMBUX MiCJISIONEPAiiHIX HACIIIKIB HABITh TIPH
YCIIITHO BUKOHAHOMY XipypridHomy BTpy4anHi [4].
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Xipypriuni Brpy4yanss npu BBP ITUC 3a3Buuaii mpoBo-
JIATHCSI HA HECTIPHUSTINBOMY (OHi (HEIOHOIICHICTh, TITOKCHYHI
ypaXkeHHs1, Bicliepo-abioMiHaIbHA TUCIIPOIIOPIIis, iHTpaad1o-
MiHaJIbHA 1 JIereHeBa rilepTeHsis TOILO), IO HEraTHBHO BILIU-
Bae Ha Iiepesi-, IHTpa- Ta MicsionepaliiHuii nepedir naroso-
rif 1 MOYKE CTaTH MPUYUHOKO MICISIONEPAIiiHIX YCKIIaTHEHb
Ta JgeraiapHocTi [5, 6, 13, 14]. Jlo HeraTMBHUX YHHHKKIB, 1110
00yMOBITIOIOTh HE3a/I0BUIbHI HACIIIIKY JIIKyBaHHS HOBOHA-
pomkenux 3 OL, Hanexarh TakoXk MO€eTHaHHS oMaonene
3 BPO[DKEHHMH BaJIaMHU PO3BUTKY IHIIHMX OPraHiB 1 CUCTEM.

Biiomo, 1110 0/1HI€FO 3 IPUYXH PO3BUTKY MOJIIOPTraHHOI He-
JOCTaTHOCTI B HEBIAKIIa/IHIM aOOMiHAIbHIN XIpypril € iHTpaa-
6nominassHa rineprensist (IAT). [TimBuIieHHs piBHS BHYTpLII-
HBOUEPEBHOT'O THCKY € Mepe0adyyBaHuM ITicist XipypriqHoi
KOPEKIIii Ta BU3HAYAETHCSI OararbMa YMHHUKAMH, CEPEIT SIKHX
HaHYacTIIIMMHU € Nape3 KUIIeYHHKA, HAOPSIK TKAHHH Ta BUX1JT
PIIMHM Y BUIbHY YEepEeBHY TIOPOXKHHUHY 32 PAXyHOK €KCTpaBa-
3ar1ii, KOMIIpecisi OpraHiB 4YepeBHOI Ta rPyJHOI MOPOKHUHH,
JMXajibHa Ta peHaibHa auchyHkis oo [4, 7, 8, 9, 10].

He BHKJMKae CyMHIBY, 10 OIIEPATUBHE BTPYYaHHs, yCy-
BAIOYM XIPYpPrivuHy MaToJioriio, y CBOIO Yepry iHIyKye 3HauHi
HOpYLICHHS: 3 00Ky TMXaJbHOI CUCTEMH — MIOPYIICHHS Me-
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XaHIYHUX BIACTUBOCTEH JIereHpb (3MEHILCHHS KOMILIAHHCY,
3pPOCTaHHS PE3UCTETHTHOCTI); TeMOMHAMIYHI — 3MCHILICHHS
CEpIICBOTO BUKHJLY; TAKOXK BiIOYBA€THCS MOPYIIEHHS Biciie-
pasbHOT iepdy3ii, SKi € HacTiAKOM pO3BHUTKY chHapomy [ATL
UYepes BikoBy Mopdo-(hyHKIIIOHAIBHY HE3pidicTh HOBOHA-
POIKEHOTO0, 3HWKEHHSI KOMITEHCATOPHO-TIPHCTOCYBATBHUX
Pe3epBiB y MicIsonepariifHOMy Tepiofi, a TAKOX PO3BUTKY
cunpomy IAl, BUHMKAIOTH TOPYIIEHHS CEpIIEBO- CYIHUHHOL,
JIMXaJIbHOI, CEUOBH/ILTHHOI Ta IHIIIMX CHCTEM opraHizmy [6, 11].

3a BEITMYMHOIO TPpIKOBOro BHI stayBanHs OL] momisns-
10Th Ha!

- wmaii—3 aiamerpom 1o 5,0 cM (y mepeayacHo Hapoa-
xenux — 70 3,0 cm);

- cepenHi — 3 po3mipom Bum suyBaHHs 5,0-10,0 cMm
(y mepemuacHo Hapomkenux — 3,0-5,0 cm);

- Benuki — 6inbmie 10,0 eM (y mepenyacHo HapoKe-
Hux — Ginbine 5,0 cm).

Ha cporonHi epeKTHBHIX cXeM KOMIUIEKCHOTO JIIKyBaHHS
HOBOHapomkeHuX Aiteit 3 OL] B ymoBax cuampomy AT Hemae.
HenocrarHbo BUBYEHNMY 3aJTHINIAIOTHCS TUTAHHS A1ar HOCTUKA
1 JTIKyBaHHS TIEPe/I- Ta MICISOIEpPaIiitHIX PO3JTa/IiB TeMOINHA-
MIKH i IMXaHHsS y HOBoHapopkeHnx 3 BBP nepennboi uepes-
HOI CTIHKH, 10 TIepeOiraroTh 3 MiABUIICHHIM BHY TPIIIHBOYC-
PPEBHOTO THCKY 1 po3BUTKOM cuHpoMy AT 3anypeHHs opraHis
YepeBHOI MOPOKHUHN B HEIOPO3BHHEHY YEPEBHY TOPOXKHUHY
nipu OL] Taxox IPU3BOIMTE 10 PO3BUTKY cuapomy IAT [12].
XipypriuHe BTpy4aHHsI JO3BOJISIE IPOBECTH KOPEKIIIIO Ba/IH,
aJie Bi/Ipa3y HE yCyBa€ KOMIUIEKC MATOJIOTTYHHUX 3MiH, TIOB>SI-
3aHuX 3 cuHapoMoM IAl Huni BifcyTHs yiTKa KIIiHIYHA iHTEp-
TIpeTalist TOKa3HHKIB IMXaJIbHOI Ta CEPIIEBO-CYAMHHOI CHCTEMHU
JUTS BU3HAYCHHSI CTYTICHIO TOTOBHOCTI IUTHHU JI0 IPOBE/ICHHS
OIepaTUBHOTO BTpy4yaHHs. Hemae po3poOok 11010 o0rpyHTOBa-
HOT TPUBAJIOCTI MepeIoNepaliiifHOT M IrOTOBKK Y HOBOHAPOI-
YKEHMX 3 TaKUMH CKJIQIHUMU BaJlaMH, sIK oMdasiorerne Ha Tt
cunpomy [AL Haperrri, BiziCyTHI aJITOPUTMH JIIKYBaHHS Li€]
TIATOJIOTii Ha PI3HUX eTanax KOpPEKIIil BiCIiepo-a0IoMiHaIbHOT
Jucnporiopuii B ymoBax cunapomy 1AL [13, 14]. Tomy onTu-
Mi3arlist KOpeKIil po3JIaiB reMOMHAMIKH, TMXaHHsI, MeTa0bo-
JHYHUX T2 IMyHOJIOTTYHHX TIOpYIIeHb y fiteit 3 BBP nepemmboi
YepeBHOI CTIHKHU TOTpeOye MOAAIBIIOT PO3POOKH.

MeTa po6OTU: noaiTUTHCS JOCBIIOM KOHCEPBATHB-
HOTO JIIKyBaHHS oM(aJIoIelic BEJIMKUX PO3MIipiB Y HOBOHA-
POIKEHOT AUTUHHU.

Marepianu i meTtoan. O6CTeKCHHS IUTHHH B CTAIIiO-
Hapi MoJISIrajio B KIiHIYHOMY JIOCIIDKSHHI MallieHTa B JIMHA-
Mili; mabopaTtopHOMY 0OCTEKEHHI (3araabHII aHai3 KPOBI,
3aranbHHUN aHaui3 cedi, G10XiMiUHI MOCHTiKEHHS KPOBi);
pEHTreHomoriYHOMY 00cTex)eHHi (peHTreHorpadist opradis
rpyaHoi Ta yepeBHOi mopokauH); Y3J1 (yasrpacoHorpadis
TOJIOBHOTO MO3KY, CEplisl, OpraHiB YepEeBHOI IIOPOKHUHHU Ta
HUPOK, TUICBPATBHAX MOPOKHUH Ta JIET€Hb); OaKkTepiomno-
riuHOMY JOCHiKeHH] (aHai3 Kaly Ha maroreHHy ¢iopy,
GakTepionoriuni BUCiBH 3 Oueii, HOCY, 3iBa). OGCTEKCHHS
Oysu poBeieHi B ymoBax aBox Bimgminers KHIT BOIKII
BOP (M. Binnuig, Ykpaina) — BiJijieHHsT aHeCTE31010Tii
Ta IHTEHCUBHOI Teparlii HOBOHAPOIHKEHUX, BILIIJICHHS [1aTO-
JIOTiT HOBOHAPOHKECHHUX Ta HEIOHOMICHUX aiTei. [IpuHIumm
6ioeTrku qorpuMani. CTarTs HalKMCaHa 3 ypaxyBaHHSIM ic-
HYIOYHMX €THYHUX HOPM 1 CTaHAAPTIB IPOBE/ICHHS KIITHIYHUX
JIOCITiJPKEHb.

Kuainiuynuii BUaaok.

Huruna K. Haponunacst Bix 1pyroi BariTHoOCTi, Apy-
T'UX I0JIOTIB, y TepMiHi recranii 37-38 THXKHIB, 3 Macor
tina 2600 1, 1oBXkUHOIO Tija 46 cM, OLIIHKOIO 3a LIKAJI00
Amrap 8-9 6axis Ha 1/5 xB. Ilix yac npexarambaOoro V3|
y 22 twxHi aiarHoctoBano BBP — omdanouene. /lana mna-
ToJjiorist miareepmkena nmpu Y31 Ha 26 TrkHi Ta 36 THKHI
BariTHOCTi. PEeKOMEHIOBAHO MOJIOTH B IIEPUHATAIBHOMY
uentpi. [losoru BixOynucs B MOMAIHIX yMOBaX. 3i CJIiB
JIKapsI IMBUAKOT MEIUYHOT JJOMTOMOTH, HABKOJIOTLIIIHI BOAU
OyJIM IPO30PUMH, YUCTHMH. PeaHiMaIliifHUX 3aX01iB TUTHHA
He noTpedyBaia. HoBoHapomkeHOro Oyiio TpaHCIIOPTOBAHO
JI0 TIOJIOrOBOTO BiJIICHHSI paifoHHOTO LIeHTpY. Toro *x aHs
BUI3HOI HEOHATOJIOTIYHOK OPUra 0r0 HEBIAKIAIHOT 10TI0-
MOT'H IUTHHA Oylia TPaHCIIOPTOBaHA Ta rOCHITaIi30BaHa /10
BIJIIIICHHST aHECTE310J10TiT Ta IHTEHCUBHOT Teparlii HOBO-
HApOKCHUX BIHHUIBKOI 007aCHOT AUTAYOI KITIHIYHOT JIi-
KapHi y Birli 6 roauH Bix HapomKkeHHst (puc. 1) 3 miarHo3oM:
Bpo/pkeHa Bazia po3BUTKY MEPEIHbOI YePEBHOT CTIHKH —
oMaronene. Po3mipu ganoro yrsopeHss cranoBuin 10
CaHTUMETPIB Y JliaMeTpi, 110 3rijiHo Kiacudikarii BiAnosi-
nae omdaroresne BeMKuX po3mipiB. OO0IOHKH O3 MOIIKO-
JUKEHb. Y 3B’SI3KY 3 BUPQKCHOIO Bicliep0-a00MiHAIBHO0
JCIIPOMIOPIIIEI0 PaliKaIbHE ONEPaTHBHE BTPYyUYaHHS BH-
KOHaTH OyJI0 HeMOXJIMBHM. Byiio po3nodaro Ta npoBeaeHo
KOHCEpBaTHUBHE JIIKyBaHHS JaHOTO MallieHTa. 3TiJHO Ipo-
TOKOJIIB JIIKyBaHHsI AUTHHA OyJia KOMILJIEKCHO 0OCTEXKEHa.

Puc. 1. OutnHa K. y Biui 6 roguH nicnsa HapoaXeHHs 3 omcpanouene BerIMKUX PO3MipiB.
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OCHOBHI HANPSIMKH JTIKYBaHHS:

1. Pexum peaHiMamiifHOTO CTOJIMKA 3 MOHITOPHHIOM
KHUTTEBO BAKIMBUX TOKa3HUKIB.

2. IlapeHTepanbHe XapayBaHHS i3 IOJICHHUM PO3paxyH-
KOM HYTPI€HTIB: OUIKIB y BUIVISI/II MTpenapary «AMiHOBEH
iHpanT» 10%, xupiB y Bursai npenapary «Cmodmirnia»
20%, ByrneBomiB y BUDIAAI po3uuHy rroko3u 10%, 15%,
20%, 3 KOpEeKIIi€l0 KOHLEHTPAIIi] TIIIOKO3H 3TiHO 3 EHep-
TeTUYHOIO TTOTPeOOI0 JUTHHH; 3aCTOCYBAHHS BITAaMiHHUX
KOMIUTEKCIB: «Bitamimim», «ComyBiT».

3. AntmOakTepiaibHa Teparisi BiAMOBIIHO aHTHO10TH-
KOTpaMu.

4. Xipypriuauii 10 3a TPHKOBUM MIIIIKOM: 00poOKa
JIeKacaHOM 0OOJIOHOK, OOTOPTaHHsI XapuoOBOKO ILTiBKOKO (pUC. 2)

5. EntepanbHe XapuyBaHHS: 3 8-1 1OOM XKUTTS TUTHHA
PO3II0YaTO EHTEpaIbHE XapayBaHH CIEiabHOIO I'IpoJTi-
30BaHOIO CYMIIIIIIIO 3 METOIO aJIeKBaTHOTO 3a0€3EYCHHS
yciMa HeoOXiIHUMH HyTpi€HTaMH, BPaXOBYIOUH BiJICY THICT
JaKTAaIii y MaTepi TUTHHU.

6. Ilicis BU3HAUEHHS TOJIEPAHTHOCTI CyMilli JUTHHA
TIepeBe/ieHa Ha TOJTyBaHHS CYMIIIIIIO IS TIepeadacHo Ha-
POKEHUX JIITeH 3 METOIO MOCHIIEHOT I0Tallii MPOTETHY.

7. Jlutmna nepeOyBaiia B yMOBax CTaIlioHapy IPOTATOM
83 nixkko-nHIB. B pe3ynbrarti JiKyBaHHS y AUTHHA BiI0y-
Jacst ermiTeni3anis rpuKOBOTO MIIIKa, BITHOBIICHA (DYHKIIis
IIITYHKOBO-KHIITKOBOTO TpakTy. Ha eHTepanbsHOMY Xapuy-
BaHHI INTHHA BUMHCAHA I0ZIOMY 3 TIO3UTHBHUMH ITOKAa3HU-
Kamu B pubaBLi Macu Tina. (puc. 3, 4.)

Puc 2. OutnHa K. Ha eTani xipypriuHoro gornsay 3a o6onoHkamu oMmdpanouerne.

Puc. 3 Ta 4. OutuHa K. HanepenoaHi BUNucKu.
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BUMNMAOKU 3 MNPAKTUKU

BucHoBku 3. IIpOrHOCTHYHO CIPUATINBHUM YHHHHKOM OJTyXKaHHS
1. KoHcepBaTuBHHI METOM JiKyBaHHS JiT€H 3 OM- JTUTHHU € PaHHIN [TOYaTOK €HTEPAIBHOTO XapuyBaHHS Ta
Gbanonene BEIUKUX PO3MipiB Ta BUPAXKEHOIO Biciepo- HaOip Baru.
a010MiHAJILHOIO AUCIIPOIIOPIIIEI0 € METOIOM BUOOPY B JIi-

KyBaHHI TaKHX MAIliEHTIB. KoHdonikT iHTepeciB: BiacyTHiii.

2. Ycmix KOHCEPBAaTUBHOTO JIIKyBaHHS JIaHOT MATOJOTIT
HEMOXKIIMBHUi 63 3aCTOCYBAHHS aJIEKBATHOTO MIapEHTEPAITb- Hxepeno ciHaHCYBaHHA: ctarts ony6iikoBana 6e3
HOTO Xap4yBaHHSI. Oynb-s1koi (hiHAHCOBOT MIITPUMKH.
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CLINICAL CASE OF CONSERVATIVE TREATMENT OF ANEWBORN WITH LARGE OMPHALOCELE
O. Gorbatyuk?, K. Bertsun?, O. Rubina?, A. Sasiuk, O. Lukiianets®, O. Mazur?, K. Slipchuk?

Shupyk National University of Healthcare of Ukraine! (Kyiv, Ukraine),
Vinnytsia Regional Children’s Clinical Hospital? (Vinnytsia, Ukraine),
Pirogov Vinnytsia National Medical University® (Vinnytsia, Ukraine)

Summary.

The treatment of newborns with congenital malformations, despite the latest advances in surgery and neonatal intensive care, remains
one of the most pressing problems in medical science. Among them is such a congenital malformation of the anterior abdominal wall
as omphalocele.

The aim: the aim of this work was to share the experience of conservative treatment for large omphalocele in a newborn.

Materials and methods: The examination of the infant in the hospital included clinical monitoring of the patient over time,
laboratory tests (general blood analysis, general urine analysis, biochemical blood tests), radiological examination (X-rays of the chest
and abdominal organs, if necessary with contrast medium), ultrasound (ultrasound of the brain, heart, abdominal organs, kidneys, pleural
cavities, and lungs), bacteriological tests (stool analysis for pathogenic flora), ultrasound of the brain, heart, abdominal organs, kidneys,
pleural cavity and lungs), bacteriological tests (stool analysis for pathogenic flora, bacterial cultures from the eyes, nose, throat and
umbilical stump) and genetic counseling.

Results: Due to the large size of the omphalocele and the pronounced visceral-abdominal disproportion, surgical correction of
this pathology was not feasible. A conservative treatment approach was implemented. According to the treatment protocols, the infant
underwent a comprehensive evaluation. Major treatment steps included: maintenance on a resuscitation table with monitoring of vital
signs, infusion therapy with partial parenteral nutrition, enteral feeding, antibiotic therapy, and surgical management of the hernia sac.
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The infant remained in the hospital for 83 bed days. As a result of treatment, the hernia sac was epithelialized and gastrointestinal
function was restored. The infant was discharged home on enteral nutrition with positive weight gain.

Conclusions: Conservative treatment is the method of choice for the management of large omphalocele with pronounced visceral-
abdominal disproportion in the newborn. The success of conservative treatment of this pathology is impossible without adequate parenteral
nutrition. Early initiation of enteral feeding and weight gain are favorable prognostic factors for the child’s recovery.

Key words: Omphalocele; Newborn; Conservative Treatment.
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BUMOTI'U JJIs1 O®OPMJIEHHS TA TOJAHHSI MATEPIAJIIB
JUIS YBJIKALITL B 5)KYPHAJI «<HEOHATOJIOTIS, XIPYPII
TA IEPUHATAJIbBHA MEJULWUHA»

2025 pix

Po3ainm sxypHaay:

e Opranizamis Ta MepCHeKTHBY PO3BUTKY MEPUHATANBHOI JOMOMOTH B YKpaiHi
e Pesynbraru AMCEpPTALliHUX Ta HAYKOBO-JOCTITHUX POOIT:

- Heonaromoris;

- Peanimanis Ta iHTEHCUBHA Tepamis HOBOHAPOIKCHHUX;

- HeonaranbHa xipypris;

- [lepuHaranbHa MEIUIIHA;

- Meniarpis;

- MenuuHa reHeTHKa;

- Kniniuna ¢gapmakosioris;

- @iziozoris i matodizionoris;

- Mopdoioris i matomopdoioris;

- Etnka, n1eoHTONOrISA, MEpUHATATIBHA IICHXOJIOTIA.

e KuiHiuHi nexmii.

® AHaniTUYHI OIIAMOBI CTATTI.
e HoBuHU 10Ka30BOT MEIUIIUHH.
o JluckyciitHuit kiy0.

e Bunajaku 3 NpakTHKH.
o PexomeHaLii Ui BOPOBAIXKEHHS y IPAKTUKY (METOAUYHI peKOMEHallii, HOBOBBEICHHS, IH(QOPMALiiHi JIUCTU TOLLO).
e HoBuHHU HayKkoBOTO XUTTA (iHQopMmallis npo kKoHpepeHIii, mo Big0ymucs Ta Ti, 10 MIAHYIOTHCS).

e [licmagumioMHa OCBiTa.

e Hapucu 3 icTopii creniajibHOCTI.

Jlo npyKy mpuiiMalThCsl CTaTTi yKPaiHChKOK Ta aHIJIiHChbKOW MOBaMH o0csarom a0 10 cTopiHOK (BKJIHOYArOUM Ta-
onuui, inmroctpanii, pe3rome, NMepesik MOCUIaHb TOILIO), JEKIii, oraanoBi cTarTi — 10 15 cTOpPiHOK, KOPOTKi MOBiI0-
MJICHHS, peleH3ii — 10 5 cTOopiHOK, iHIII MaTepianu (icTopuuHi Hapucu, oBinei) — 2-3 cropinku. llpudt Times New
Roman,12 kerns, intepBai — 1,5; mons — mo 2,0 cm, B penaktopi Word Bepceii 7,0 i Bumie. He pekoMeHy€eThCS aBTO-
MaTHYHO MEPEHOCUTH CIOBA B TEKCTOBOMY PEIaKTOPI.

Hasga ¢aiiny mae BiImoBigaTH Npi3BUINY MEPIIOTO aBTOPA.

Jlo crarTi 1oxawTHCSA:

e Pykonuc cTaTTi Ta pedepaTy cTarTi B pO3APYKOBAHOMY BUITIAAL.

e EnexTpoHHUI BapiaHT cTATTi Ta pedepaTy CTATTI.

e BinoMocTi mpo aBTOpa (cmiBaBTOPIB) cTATTI (yKPalHCHKOIO Ta aHTNIIHCEKOI0 MOBAaMH).

- pizBuie, Im’s, [To-6aTpkoBI

- HayKOBa CTYIIiHb, BUCHE 3BaHHS

- Micie pobortu, mocana

- KOHTAKTHI JlaHi: NOLITOBA aapeca, KOHTAKTHUH HoMep TeaedoHy, e-mail

- yHibikoBaHUH MixHapoaHuUll ineHTH]iKaTOp cy0’ekTiB HaykoBoi AisbHOCTI (Buenux) ORCID http://orcid.org/

- aBTOpChKUi ineHTHikaTop Researcher ID (Web of Science) http://www.researcherid.com

- apropchkuil inentudikarop Author ID (Scopus) (3a HassBHOCTI)

- eleKTpoHHe (OTO aBTOpa/aBTOPIB CTATTI.

e O¢iuiiiHe HampaBlIeHHS 32 BCTAHOBJICHUM 3pa3KoM, 3 Bi30K KepiBHUKA YCTAHOBH, B sIKiii BUKOHAHA poboTa, 3aBi-
peHe KpyIIoio MeyaTKolo.

® BucHOBOK 3 6i0eTUYHOI €KCIIEPTHU3H;

e Jlexylapamist mpo BiACYTHICTh / HaABHICTH KOH(IIKTY iHTepeciB.

e Jlexinapalist mpo BiJICYTHICTb TIariary.

e JIBa ex3eMIunsipu Jloropopy Ha mepeadyy HEBUKIIOUYHOTO MaifHOBOTO IpaBa Ha BUKOPHCTAHHS HAyKOBOTO TBODY,
HiJNucaHi aBTOPOM (CIiBaBTOPaMH).

®opmu st 3anoBHeHHs y gopmari PDF nipericrasneni Ha oditiiiHoMy web-caiiti sxypHaity http:/neonatology.bsmu.edu.ua/)

CtpykTtypa crarTi

1. ¥V 3aronoBky crarti 3a3HadaoTh: YJIK (yHiBepcaabHUH qeCATKOBHH KiacU(pikaTop), iHIIIaNH Ta IPi3BHIIE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; Ha3BY ycTaHOBHU (HaBuanbHuil 3aknan, HJI, JIII3 tomo), ne BukoHana po6ota, y HA3UBHOMY
BIJIMiHKY, 3 000B’13KOBUM 3a3HAaYCHHSM BiJIOMUYOi HAJIEKHOCTI; KpaiHy, MiCTO.

Januii 6510k iHpopMalii moBUHEH OyTH NpeACTABICHHH K YKPaiHChKOI, TaK 1 aHIJiChbKO MoBaMu. [Ipi3Buina aB-
TOPiB IOLINBHO BKA3yBaTU TaK caMo, SIK i B monepeaHix myOnikamnisx abo TpanciaiTepyBaTu 3a cuctremoro BGN (Board
of Geographic Names), auB. caiit: http://www.slovnyk.ua/services/translit.php, macnopraa Tpancaitepanis. Baxmnupo
BKa3yBaTH o(ililiHO NpUNHHATY Ha3By opraHisauii, e BUKOHaHa poOoTa.

2. Posmupene pestome: YKpaiHChbKOI, aHTIIIHCHKOI0 MOBaMU He Oiyibllie 2 IPyKOBAaHUX CTOPIHOK (Ha3Ba CTATTI, iHi-
1iaju Ta Mpi3BUINA aBTOPIB, Ha3Ba 3aKJalay, MiCTO, KpaiHa Ta KOpOTKa iH(popMallis MaTepially pyKOIHCY: BCTYII, METa,
Marepiaiu i METOJU, Pe3yIbTaTh N0 ciiKeHHs, BUCHOBKHK). LlIpudt Times New Roman, 12 kernp, inTepBan — 1,5; nons
—mno 2,0 cMm, B pegakropi Word Bepcii 7,0 i Buie).
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Baxauo! PosmmpeHe aBToOpchbke pe3roMe JI0 CTATTi € OCHOBHUM JUKEpesioM iH(opMalii y BITYM3HAHUX Ta 3apyOiKHUX
iHpopMaLifHUX cUCTEMax Ta HAYyKOMETPUUYHUX 0a3ax JaHMX, AKi IHAEKCYIOTb )KypHal. Pe3ioMe Mae BUKIAagaTH JHULIE CYTTEBI
¢baxTu poboTH, 3a IKUMU UUTAUeBi MOBUHHO OyTH 3pO3yMija CyTh IPOBEAEHOro AOCHIiIKEeHHsS. BiamosinHo 10 1bOoro uurau
BU3HAYa€, YU BaPTO 3BEPTATUCA A0 IOBHOIO TEKCTY CTATTi I OTpUMaHHs Olnbll goknanHoi iHdopmanii, ika HOro 1iKaBUTb.

TekcTu pe3toMe MOBUHHI OyTH aBTEHTHYHUMH.

Onyo6nikoBaHe pestoMe Oyne noctymnHo Ha caiti Open Journal Systems (OJS) Ta B enekTpoHHil 6a3i YkpaiHcbkoi Ha-
YKOBO-OCBITHBOI TelieKOMYHiKaliiHOT Mepexi «YPAH», sika Hajae 10CTyM JUisi MIDKHAPOJAHUX MOLITYKOBUX CHCTEM.

3. Kiwo4oBi cioBa: yKpaiHChbKOI 1 aHIJIiIHChKOK MOBaMU (PO3ITOBHI 3HAK «;»).

4. TekcT cTaTTi HOBUHEH MAaTH TaKi PO3AiiH:

e npu ny6aikauii pe3ynbTaTiB OpUriHaIbHUX HAYKOBUX JOCIHIJKEHb — BCTYI, METa 1 3aBJaHHS JOCIIIKEHHS, MaTe-
pialiy Ta METOJIHU, Pe3yJIbTATH Ta iX 00TOBOPEHHS, BACHOBKH, NEPCIEKTUBH MOJAJIBIINX J0CIiKeHb, iTepaTypa (Ha3Ba
pO3/iNiB MOBUHHA OYyTH BHUIIJICHA KUPHUM HIPHUPTOM);

® JICKI[iiiHI cTaTTi — OOTPYHTYBaHHS TEMHU, IJaH, OCHOBHA YacTHHA (3a 3araJlbHONPUHHATHM MiJIX0J0M J0 TMOJaHHS
MaTepiay), 3aKJI04YHA YaCTHHA;

® OINISI0BI CTATTi — aBTOPChKE PillleHHs BUKJIAACHHS MaTepiany, y3aralbHeHHs (a00 BUCHOBKH), peKOMeHaamii s
PO3BUTKY HAyKOBOTO HAPSIMKY Ta/ab0 MpakTHYHOI MEIUIIHH;

® BHIAJIKV 3 MPAKTHKU — aBTOPChKE PillleHHs BUKJIAJACHHS MaTepiay.

JlitepHi mo3HaueHHs Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI MPHU MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, imocTpanii Ta rpadidyHUil MaTepial MPeACTaBISIOTLCS 3 BUKOpUCTaHHAM penaktopiB WORD 3 Biano-
BIJIHUMHU TIOCUJIAHHSAMH Y TEKCTIi, X KiJbKIiCTh MOBMHHA BIAMOBIJaTH 3MicTy cTarTi. [padiuyHuil MaTepian He MOBUHECH
ny6nroBaTu Marepian Tabnuub. I'padiku 1 cxemu He cail mepeBaHTaXXyBaTH TEKCTOBOIO iH(poOpMali€lo.

IMopsinkoBHit HOMep TaOJIHUII BKa3y€eThCs y BEPXHBOMY IIPABOMY KyTi; HIJKYE, HA HACTYITHOMY PSAKY NHIIETHCS HAa3Ba
tabmuni. [TopsakoBHil HOMEp PUCYHKY BKa3yeThCs 3HH3Y, 31iBa Iix pucyHKoM. [licis HOMepy, Ha TOMY Xk PSAAKY — Ha3Ba
PUCYHKY, Ha HACTYIIHOMY — MOSICHCHHS YMOBHHX IMO3HaueHb — nHU(p, OYKB Tomo. Y mignucax a0 Mikpodororpadii
BKa3yeThCs 301MbIICHHS 1 METOJ 3a0apBICHHS.

udposi pesynbraTi MOBUHHI OyTH HaBeaeH] y MixkHapoaHux oauHuUIsX (CI). He Mo)Ha BXKMBAaTH CKOPOYCHHS, SKi
HE € 3arajlbHO BU3HAYCHUMH.

Ha3Bu ¢ipm, peareHTiB Ta o0najHaHHA, 1Ki BUKOPUCTAH1 y poOOTi, MOJAIOThCS B OPUTiHAIBHOMY HAIUCAHHI 3 yTOU-
HEHHSIM KpalHH BHPOOHUKA.

6. BiGniorpadiuHi MOCHIaHHS B TEKCTI CTATTI MOJATHCSA HUDPOIO Yy KBAJPATHUX JIYXKKaX; HOMEP MOCUIAHHS BKa3y-
€ThCS y CIUCKY JIITEpATypH B MOPSAAKY 1X HUTYyBaHHS y TeKcTi. Bibniorpadis moBMHHA MiCTUTH, KPIM OCHOBHHX pOOIT,
nyOmikamii 3a ocranHi 5 pokiB. [TocunanHs Ha HeonmyOJliKOBaHI poOOTH HE JOMYCKAKThCI. ABTOpP Hece BiJMOBIJalb-
HiCTb 3a NPaBUJIbHICTH MOAaHHA O6i0miorpadidyHuX NaHUX.

Crnucoxk niTepaTypu IpyKyeThCs Ha OKpeMoMy apkyui yepe3 1,0 iHTepBan y NOpsAKY IX UUTYBaHHS Y TEKCTI.

KinbkicTh quTOBaHUX NyOniKaliil B OpUriHaIbHUX CTATTAX HE INOBUHHA mepeBumysatu 30 piTepaTypHUX IXKepel,
B oI 0BUX — 60, y JEKIigX Ta iHmUX Marepianax — He Oinpmie 30. Bibmiorpadis mMOBUHHA MICTUTH, KPiM OCHOBHHUX
po0iT, myOuikaiii ocTaHHIX 5 POKiB.

Cnucox JiTepaTypu MoJa€eThcs 3TiJHO peKOMEH/aliil 3 0opopMIICHHS MOCHIaHb Y HAYKOBUX poboTax 3a Bankysep-
cekuM ctuieM (Vancouver style) (Citing and referencing: Vancouver: a guide to the styles recommended by Monash
schools and departments for students and researchers / Monash University Library. 2015. URL: http://guides.lib.
monash.edu/citing-referencing/vancouver (viewed on 13.10.2016).

Biomiorpadiuni cnucku (References) anst miskHapoauux 0i0giorpadiuHUX Ta HAYKOMETPUYHUX 0a3 JaHUX / CHCTEM
uutyBanHs (Scopus, Web of Science) mogarmThcs BKIOYAYH BCI JKepeia JTiTeparypu, Ipu I[bOMY BOHH MOBUHHI OyTH
MpeJCTABICHI HE TIILKA MOBOK OpHTiHAJy, ajiec 1 B IATUHHII (DOMAHCHKUM andaBiToM).

VY poMaHcbkoMy andaBiTi 118 yKpaiHOMOBHUX/POCIHCEKOMOBHUX JIKepel BUKOPUCTOBYETHCA HACTYNHA CTPYKTypa
6i6aiorpadiuHoro nmocuiaHHs: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCIiTepalis) Ta mepekiax Ha3BU KHUTH abo
CTaTTi Ha aHIMIiNCbKY MOBY (B KBaJpaTHUX AYXKKax), Ha3Ba Jokepena (TpaHciliTepauis), BUXiAHI JaHI B nudpoBoMy
bopmarti, BkaziBka Ha MOBY ctarTi B 1yxkax (in Ukrainian, in Russian).

Tpancinitepallis — MexaHiuHa mepegava TEKCTY i OKPEeMHX CIIiB, SKi HallMCaHI OJIHI€I0 rpadiuHO0 CHCTEMOI0, 3ac00aMu
iHII0T rpadiuHOT CUCTEeMH NPU APYTOPSAHIN POl 3BYKOBOT TOUHOCTI, TOOTO mepeaaya oHIeT TUCEMHOCTI JIiTepaMu 1HIIO].

[Ipuknan cucteMu aBTOMaTHYHOT TpaHCIiTepalii JKepesa YKpaiHChKO MOBOK Ha CaifTi:

http://www.slovnyk.ua/services/translit.php.

ITpuxnaj cucTeMu aBTOMaTHUHOI TpaHcIiTepalii Jxepen pocilicbkolo MOBOO Ha caifTi: http://www.translit.ru.

[Tpu ckiagaHHI IPUCTATEHHOTO CIUCKY JNIiTEpaTypH, 3 ypaXyBaHHAIM BHMOT HayKOMETPHUYHUX 0a3 JaHHUX, PEKOMEH-
JIOBAaHO BUKOPHCTaHHS 0E3KOIMITOBHUX MPOTpaM CTBOpPEHHs 0i0miorpadiuyHux OMuciB y poMaHChKiil abeTiii, 1o 103B0-
J5i€ aBTOMAaTUYHO CTBOPIOBATH MOCHJIAHHS 32 OJHUM i3 CBITOBHX CTaHIApTiB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci crarTi mpoxoAsATh MOABiiHE cllille peleH3yBaHHS.

Crartst noBuHHa OyTH BuBipeHa opdorpadiuno Ta cTuimicTuuHO. Pepakiis 3anuiiae 3a co000 MPaBo BUIIPABICHHS
TEPMIHOJOTIYHUX 1 CTHJIICTHYHUX TOMMUIIOK, YCYHCHHS LIIOCTpalliid, Ki HE MAalTh MPSMOTO BiJIHONIEHHS 0 TEKCTY
CTaTTi; CKOPOYCHHS TEKCTY CTATTI.

CrarTi, HajicllaHl aBTOpaM Ul KOPEKLii, 30kpeMa, Yy pas3i HenpaBUIbHOrO 0()OPMIIEHHS CIIUCKY JiTepaTypH, HE0O-
XIJTHO MOBEPHYTH 70 peaakiii He mizHime 10 qHiB micas oTpuManHs. [[oBepHEHHS CTATTi y OiMbII Mi3HI TEPMiHU 3Mi-
HIOE TIOTIEPEAHIO ATy il HAJXOMKCHHS 3 MOBTOPHOIO PEECTPAIIEIO.
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Marepianu, opopMIICHI 3 TOPYIICHHSIMHI BUMOT 010eTHYHOT €KCIIEPTH3HU, HEKOPEKTHI 3a 3MICTOM, 3 TPYyOUMH CTATHCTHYHH-
MU HOMHJIKAMH, SIKi HE MiJUISraloTh KOPEKIIii, TOBEPTAThHCS aBTopaM. Y pasi BIAMOBH y MyOJiKallii CTarTi aBTopy HajcHiIa-
€ThCSI MOTUBOBAHUH JIUCT. [IpUMipHUK CTATTI 3aJIMIIAETHCS B apXiBi peaKilii B €JIEKTPOHHOMY BUIJISII.

JIOTpUMYIOYHCh €THYHUX HOPM, aBTOP HECe BiAMOBIAANbHICTh 3a Te, IO MOJAHUNE PYKOMUC € OPUTIHATHHO, PaHi-
e He ony0/IiKOBaHOO Mpalelo, 1 He NpecTaBiaeHull A nyOaikanii B iHmi BuAaHHs. Y CIUCKY aBTOPiB epepaxoBaHi
TUIBKH Ti, XTO BIAMOBITHO 10 ETUYHUX HOPM aKageMiqHOI CHITBHOTH MOXYTh BBAXAaTHCS aBTOPAMHU.

Penakuis xypHany 3Qi1HCHIOE pegaryBaHHs Ta MepeKIaJ MOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3LMIMPEHOT0 pe3toMe
s caiity Open Journal Systems (OJS) 3 MoBM opuUTiHally Ha aHIIIHCBKY Ta pOCiIfiCbKY MOBY aHIJIOMOBHUM Ta pPOCIiii-
CbKOMOBHHMM PEJaKTOPOM 3a IHAMBITyaJlbHUM 3aMOBJICHHSIM aBTOPA.

ITos10:keHHSsI PO aBTOPCHKi NpaBa

ABTOpH, SKI IYONIKYIOTHCS y LILOMY XKYpHaJi, HOTOJKYIOTHCS 3 HACTYIIHUMU YMOBAMHU:

1. ABTOpH 3anuUmIaoTh 3a co0O0I0 MPaBO Ha aBTOPCTBO CBOEI pOOOTH Ta MepeJaloTh XKypHATY NpaBo Iepmol myo6ri-
Karii miei podotu Ha ymoax minen3ii Creative Commons Attribution License, KoTpa 103BOJISIE IHIIAM 0C00aM BiJIbHO
PO3MOBCIOIKYBAaTH OTYyOJIiKOBaHY poOOTY 3 000B'S3KOBHM MOCHJIAHHSAM Ha aBTOPIB OpHUTiHAJIBHOI pOoOOTH Ta mepury
nyOJiKkamnito poOOTH y IbOMY KYypHAai.

2. ABTOpM MalOTh IIPaBO YKJIaJaTH caMOCTilHI JOJATKOB Yroqu 11010 HEEKCKIIIO3UBHOTO PO3NOBCIOIKEHHS POOOTH
y TOMY BUIJISAL, B sIKOMY BOHA OyJa ony0IiKoBaHa UM XXKYpHaIOM (HalpUKIIAJ, pO3MillyBaTu poOOTY B €1EKTPOHHOMY
cXoBuUlll ycTaHOBU a00 myOaikyBaTu y ckiaal MoHorpadii), 3a yMoBu 30€peKeHHs IOCUIAHHS Ha Mepuly myOoiKkalio
po0OOTH Y IIbOMY KYpHAJI.

3. IMoniTHKa XypHaJy J03BOJISE i 320X0Uy€ PO3MIIICHHS aBTOpaMu B Mepexi [HTepHeT (HampukIaa, y CXOBHIIAX
ycTaHoB abo Ha 0coOuCTUX BeO-caiiTax) pykonucy poOoTH (MPENpPUHTY) SIK A0 MOJAHHS OI0 PYKOMHUCY 10 peAakiii,
TaK 1 miJ yac foro penakuiiHOTO ONpPaLIOBaHHS, OCKIIBKY 1€ CIPUA€ BUHUKHEHHIO MPOAYKTUBHOI HayKOBOI THCKYCii
Ta MO3UTUBHO IO3HAYA€ThCA HA ONEPATUBHOCTI Ta AMHaMili LUTyBaHHs onyOmikoBanoi po6oru (guB. The Effect of
Open Access).

ABTOpHU CTATTi HECYTh MEPCOHANbHY BIAMOBINANBHICTh 3a PO3KPUTTSA BCiX ()iHAHCOBHX i OCOOMCTHUX BiJHOCHH 3
ypaxyBaHHSAM HMOBIPHOTO KOH(IIKTY iHTEPECIB.

[Tpu momaui cTaTTi BKa3yHThCS:

- JoKepesa HiATPUMKU POOOTH, y T.4. iMEHa CIOHCOPIB, a TAaKOX MOSCHEHHS POJi AaHUX IKepen, SKIIOo Taki €
(cknagaHHS AM3aliHy DOoCHifeHHs, 30ip, aHaui3 1 iHTepIpeTauis AaHUX, CKIaZaHHS 3BITY 1 NIPUHHATTA pillleHHS PO
HoJaHHs MaTepiany ans ny6nikanii) abo 3asBy Ipo Te, 10 AXKepe NiATPUMKU He Oyn0 a60 BOHU He MaJld Takoi ydacTi;

- TOSICHEHHSI XapaKTepy 1 CTyINeHs JOCTYITy aBTOPIB IO Pe3y/IbTaTiB OMyOTiKOBaHHX JOCITIIKEHb, Y T.4., UH € JOCTYII OCTIHHNM.

Tly6nikamifiHa eTwka XXypHaly BiJAMOBiJa€ MOJNOKECHHIO «CIMHI BUMOTH 0 PYKOMHUCIB, IO MPEACTABIAIOTHCS B
OiloMeIUYHI )KypHaAJH, MiArOTOBII Ta peparyBaHHs OioMmenuunux myOmikaiiiiy MixuaapogHoro Komitety Penakropis
Mennunux Xypnanis (International Committee of Medical Journal Editors, ICMJE. Http://www.icmje.org/)

[Micng Buxony HOMEpa XKypHaJly aBTOP CTATTi UM aBTOPCHKUM KOJIEKTUB (IO IEPLUIOMY aBTOPY) OTpUMYeE 1 mpumip-
HUK YaCOIUCY IOLWITOBUM IEPEKA3OM.

EaexkTpoHHa Bepcisi HOMepiB :KypHaJy npeacTaBiieHa Ha oginiiinomy web-caiiri: http://neonatology.bsmu.edu.ua/

Marepianau aas ny6aikanii Ta cynpoBiaHi TOKYMeHTH MoAa0ThcsA Ha opiniiinuii web-caiiT KypHaxy:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonrakTHuii TesedoHn BinnoBigaisHoro pearakropa web-caiity ;kypHaay:
+38(050)5606138 I'ogoBaneun Onekciit CepriiioBuy

JlucTyBaHHS 3 NHTAHb BHAABHUYOT TisIIBHOCTI:

KonTakTHa agpeca:

Ipod. T'onosaunens FO. /1.

Kypnan «Heonaronoris, Xipypris Ta HepuHaTajJlbHa MEIULHHAY
bykoBUHCBHKUI ep:KaBHUI MEAUUHUN yHIBEPCUTET

TearpanbHa mioma, 2; M. YepHisui, 58002. Ykpaina

E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Teanedoun: +38 (050) 6189959

MepennnaTuuii inaexc :xkypuaay «HeonaroJorisi, xipyprist Ta nepunatajibHa Mmeguuuna»: 89773.
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MikHapoaHi NpaBu/Ja NUTYBAaHHS Ta MOCUJIAHHS B HAYKOBUX podorax

BAHKYBEP CTHUJIb (VANCOUVER STYLE)
Coepa 3acmocysannn — meduyuna ma Qizuuni Hayxu
LuTyBaHHA B TeKCTI

BankyBep cTib nepeadadyae BUKOPUCTAHHS MMOCUIAHb Y TEKCTI poOOTH 110pa3y, KO BU MUTYETE JIKEPEIO,
Oynp To mapadpas, HuTaTa BCEPEAUHI psaKa yu OJIOKOBA IUTATA.
Ilapagpas. He OepeTbcs B JanKu.

IutaTa BcepeanHui paaka. bepeTbcs B 1anku.

BaokoBa muTaTa (ckiaxaeTbes 3 OUNBIIC, HIK TPHOX PANKIB TEKCTY).
IMomaeThecs B TEKCTI 3 HOBOTO psijika 3 ab3aily, He OepeThCsl B JAINKH.

VY TeKcTi 3 MUTOBAaHOIO iIHPOPMAIi€I0 HEOOXiJHO BKAa3aTH MOPSAIKOBUN HOMEp, KU TaKOX BigoOpa)kaeThCs
y CIIUCKY BHKOPHCTAHUX JKEPEJ.
Mo iBI TpH BapiaHTH MO3HAYCHHS [[UTYBaHb B TEKCTI:

1) nopsaakoBuii HOMep y Kpyriaux ayxkax: (1);
2) NopsAAKOBUII HOMep Yy KBaJApaTHUX AyxkKax: [1];
3) nopaaAKOBHil HAAPAAKOBHI HUPPOBHIl iHgEKC: *.

Skmo mpi3BUIIe aBTOpa MUTOBAaHOI Mpali BKa3zaHO B mapadpasi 9u MUTATI BCEpEeAWHI pAIKA, TO3HAUCHHS
MUTYBAaHHS CTaBUTHCS Opa3y Micis Mpi3BUIIA.

Slkuro npi3BuIe aBTOpa HUTOBAHOI Mpalli He BKa3aHO B mapadpasi 4Yd LHUTATI BCEpEeAMHI psi/iKa, MO3HAYCHHS
UTYBaHHS CTABUTHCS HANMPHUKIHII IUTOBAHOTO TEKCTY MICIs PO3iJIOBUX 3HAKIB.

Hanpuxnao:

VY cBoemy mocrmimxkenHi, JxxoHc (1) cTBepaKyE ...
VY cBoemy mocrimxkenHi, Jxxonuc [1] cTBepmKye ...
VY cBoemy nmocuijkenni, Jxonct

Hanpuknao:

... IPO IO CBIJYUTH HEIIOJaBHE aBCTpaJilichbKe OCTIKEHHS. (2)
a0o0 ... PO IO CBIMYUTH HEI[OJAABHE aBCTPANIHCHKE HOCTIIKCHHS. [2]
ao ... TIPO 10 CBITYNTH HEIIOMAABHE aBCTPATiChKeE IO CITiIKEHHS.2

Skmo mpi3BumIe aBTOpa NUTOBAHOI Mpalli BKa3aHO B TEKCTi OJOKOBOI MUTaTH, IMO3HAYCHHS HUTYBAaHHS CTa-
BUTHCS HANPUKIHIII IUTOBAHOTO TEKCTY MiCJs pO31TOBUX 3HAKIB.

SIKIo JKeperno 3rafy€eTbesl y TEKCTi 3HOBY, HOMY HEOOXiIHO MPHUCBOITH TOW caMuii HOMep.

3a3BU4ail, CTOPIHKOBHI 1HTEpBaN y BHYTPIIIHLO TEKCTOBOMY IOCHJIAHHI HE 3a3HAYa€ThCs, ajie 3a moTpedn
HOro MOXHa BKa3aTH MOPSA 13 HOPSIAKOBUM HOMEPOM.

Hanpuxnao:

VY cBoemy nocmimxensi, Jxxouc (1 ¢3-4) cTBepaxye ...

... OIMH aBTOp OXapaKTepPH3yBaB Ii¢ sK "CIMOHTAHHUN MepeuB CHIbHUX mouyTTiB".(1 ¢23)
... OJITMH aBTOP OXapaKkTepH3yBaB I¢ K "CIIOHTAHHUN MEepeTuB CUIbHUX MOUyTTiB". (2%

[Ipu nuTyBaHHI KIIBKOX J)KEpEes 0JHOYACHO, HEOOX1AHO IepepaxyBaTH KOXKEH HOMED B JYXKKax, yepe3 KoMy
abo Tupe. Y mocuiIaHHI He MOBUHHO OyTH npobiniB Mixk komamu abo Tupe.

Hanpuknao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies 57 have suggested that...

YnopsiiKyBaHHSI CIHCKY BHKOPHCTAHHUX J2Kep el

Cnucok BUKOPUCTAHUX JUKEpEJ pO3MIIlYyeThCs B KiHLI poOOTH Ha okpeMmii cropinui. Bin Hagae indop-
MaIifo, HeoOXiIHy ISl TOTO0, 00 3HAWTH 1 oTpuMaTH OyJb-sIKe IKEepeso, MPOUUTOBAHE B TEKCTI JJOKYMEHTA.
Koxue mxeperno, mpouuToBane B poOOTi, Ma€e 3'IBUTHCS y CIIUCKY BUKOPUCTAHMUX Jpkepeld. Tak camo, KOXeH
3allKC y CIUCKY BUKOPHUCTAHUX JKEepes Mae OyTH 3rajJlaHuM B TEKCTi poOOTH.

HasBa cniucky Bukopuctanux jxepein — [locunanus. 3aronoBok BUPIBHIOETHCS 110 LEHTPY.

Jlxeperna HyMepyIOThCS Ta OPraHi30BYIOThCS B IIEPEJIiKY IMOCHIAHb y HOPSAKY iX 3raJyBaHHS B TEKCTI.

Matepian ony6nikoBaHo 3 BuaaHHA: MeTtoanyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, 0. KopsH, M. ®efopeub ; peakonerisi: B.
C. MawkoBa, O. B. Bocko6onHikoBa-lysesa, A. €. CowunHcbka, O. M. bpyi ; HaykoBo-TexHiyHa 6ibnioteka im. I. |. eHncenka HauioHanbHoro
TeXHiYHoro yHiBepcuTeTy YKpaiHu « KWiBCbKMIN NONITEXHIYHMI IHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka 6ibnioteyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. Bug. — 1 enektpoH. ont. guck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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IpaBuaa 6idaiorpagiyHoro onucy AJis CNMCKY BUKOPUCTAHUX JKepeJa

Sxmro B myOmikarii 3a3Ha4eHO BiJ OJHOTO JO HISCTH aBTOPiB, Y IMOCHJIAHHI HEOOXITHO MepepaxyBaTH IX
ycix yepes3 KoMy (IHB. OMHC CTATTi 3 )KypHany 1-6 aBTOpIB).

Sxmro aBTOpiB OiNbIIe MIECTH, HECOOXIHO MepepaxyBaTH MIiCTHOX aBTOPIB Yepe3 KOMY Ta BKa3aTH «Ta iH.»
(nuB. omuc ctarTi 3 )KypHasy 7 i OiyibIIe aBTOPiB).

VY nmocunaHHI HEOOXITHO CKOPOUYYBATH YHCIO CTOPIHOK, /€ I[€é MOXJINBO, HAPHUKIAJ, SKIIO LHUTATy PO3-
MileHo Ha cTopiHkax 123-124, To B mocwuiaHHI BKa3yeThes 123-4.

SAxmro B my6mikanii € DOI, To #ioro HeoOxiguo Bka3atu micas URL.

HeoOxigHo ckopouyBaTH HA3BU MICAIIB y JaTaX 3BEpHEHHs/MyOIiKaIil Tomo (BiAMOBITHO 10 MOBHHUX IIpa-
BUJI IIEBHOI KpaiHm).
HaszBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOpodeHo. [lepenik CKOpoUeHh MOXKHA Hi3HATUCS 3a IO CHIAHHIM:

® anmioMoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?
ykpainomoBHi: http://dndims.com/upload/files/DSTU 3582 2013.pdf?

CXEMA

NPUKNAQ

CTaTTa 3 XypHany
(1-6 aBTopiB)

Mpizuwe1 IHigiann1,
MpisBuwe?2 IHidiann2,
Mpizuwed IHidiann3,
MpisBuwe4 lHiviann4,
Mpizuwed IHigiann5s,
Mpi3Buwe6 IHiuianm6.
HasBa cTatTi.

Hasga xypHany.

[ata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHkOBUI iHTepBan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.
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