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Summary

The nature of postnatal adaptation of newborns, their further growth, development, health status and quality of life largely
depend on the well-being of intrauterine development and maturity at birth. Premature birth under hypoxia causes significant
metabolic disorders in the body, is accompanied by a high risk of severe organ dysfunction, which requires in-depth research
to clarify the features of intracellular metabolism in order to further improve methods of diagnosis and treatment of newborns
with various forms of perinatal pathology.

Aim of the research. To study the trends of changes in energy metabolism in premature infants with severe forms of perinatal
pathology to investigate the possibility of using them as additional criteria of hypoxic damage to the body in conditions of
morphological and functional immaturity.

Materials and methods. Clinical and laboratory examinations were performed on 68 newborns with severe forms of perinatal
pathology at the gestational age of 32 to 34 weeks; the comparison group consisted of 27 conditionally healthy newborns
at the gestational age of 34 to 37 weeks. Inclusion criteria for the main study group: gestational age at birth from 32 to 34
weeks, clinical signs of severe perinatal pathology. Exclusion criteria: gestational age at birth < 32 and > 37 weeks, diagnosed
congenital malformations and septic conditions. The list of diseases was determined according to the International Classification
of Diseases, X Revision. The following blood serum laboratory parameters were studied: lactate level, glycerol-3-phosphate
dehydrogenase (GPDH) (EC 1.1.99.5), succinate dehydrogenase (SDH), NADH dehydrogenase (NADH) (EC 1.6.5.3); the
electron transport chain coefficient (ETC) was calculated. Laboratory studies were performed using micromethods.

The study 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 (1964-2008),
Order of the Ministry of Health of Ukraine No. 690 dated September 23, 2009 (as amended by Order of the Ministry of Health
of Ukraine No. 523 dated July 12, 2012). Protocol of scientific research of the Biomedical Ethics Committee of BSMU dated
September 12, 2015. Informed written consent was obtained from the parents of the patients before the study with an explanation
of the purpose, objectives and methods of laboratory testing.

Statistical processing of the results was performed using STATISTICA software (StatSoft Inc., USA, version 10). Comparison
of quantitative indicators with normal distribution was performed using Student’s t-test, and the probability of differences was
considered statistically significant at p<0.05.

The complex of studies was conducted within the framework of the planned research topics of the Department of Pediatrics,
Neonatology and Perinatal Medicine of the Bukovinian State Medical University: «Improvement of the areas of prognosis,
diagnostics and treatment of perinatal pathology in newborns and infants, optimization of the schemes of catamenial observation
and rehabilitation» (State registration No. 0115U002768, term of execution 01.2015-12.2019) and «Chronobiological and
adaptive aspects and features of vegetative regulation in pathological conditions in children of different age groups» (State
registration No. 01220002245, term of execution 01.2020-12.2024).

Results. In newborns of the main group, in comparison with the control group, a significant decrease in GFDH and SDH
was found, which indicates a significant impairment of the activity of enzymes of the respiratory chain and explains the lack of
oxygen absorption in the body at the cellular and tissue level, causing the severity of the condition of newborns. Determination
of the level of GPDH and SDH in the dynamics of observation in children showed some improvement in these indicators. In the
severe condition of newborns, a significant increase in the NADPH index was found, with a further probable increase in its level
in the dynamics of observation. Calculations of ETC coefficient in cord blood showed a significant decrease of this indicator
in comparison with the control group. The identified disorders of intracellular energy metabolism under hypoxia indicate the
expediency of conducting comprehensive scientific research to study the possibilities of appropriate pharmacological correction
to improve the effectiveness of treatment of severe forms of perinatal pathology in premature infants.

Conclusions: 1. The results of the study revealed a significant decrease in GPDH and SDH at elevated levels of NADPH and
ETC coefficient, which confirms the presence of significant disturbances in intracellular energy metabolism and mitochondrial
oxidation processes. 2. Timely detection of metabolic disorders with the determination of mitochondrial oxidation, in particular
energy metabolism, is an important area for improving diagnostic measures in severe forms of perinatal pathology in preterm
infants with hypoxic damage to the body in the pathogenesis.
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Introduction

According to the Center for Medical Statistics of the
Ministry of Health of Ukraine, since 2013 fertility rates in
Ukraine have been on a downward trend, with the largest
decrease observed since 2022. In 2021, 273,772 children
were born, in 2022-206,032, and in 2023-187,387, which
is almost 32.0 % less than in 2021.

It should also be noted that there is a tendency for
a significant incidence of preterm births with the birth of
children of gestational age from 22 to 37 weeks. In general,
the number of preterm births in the world is about 10 %, which
is considered one of the major causes of neonatal morbidity
and mortality [1]. In the post-war period, fertility rates are not
expected to increase, mainly due to the objective deterioration
of economic conditions and social instability in the country, so
it is very important to preserve the life and health of each child.

The nature of postnatal adaptation of newborns,
their further growth, development, health and quality
of life largely depend on the well-being of intrauterine
development and maturity at birth. Premature birth under
hypoxia causes significant metabolic disorders in the body,
is accompanied by a high risk of severe organ dysfunction,
which requires in-depth research to clarify the features
of intracellular metabolism in order to further improve
methods of diagnosis and treatment of newborns with
various forms of perinatal pathology.

The adverse effects of hypoxia are considered to be
a universal factor of damage to the body of children when
adverse factors are realized during the prenatal, intrauterine
and postnatal period. The consequence of hypoxia is the
formation of hypoxic-ischemic injury (HII) of the body
with the development of neonatal encephalopathy (NE).
According to the literature, the incidence of NE reaches
10-20 per 1000 live births in low- and middle-income
countries. Despite the results of the implementation of
modern recommendations based on the results of scientific
research in recent years, severe NE remains one of the
leading causes of mortality in the early neonatal period,
as well as severe neuropsychiatric consequences with
the formation of childhood disability in later years of life
[1,2]. This is especially true for the category of preterm
infants, due to the peculiarities of the body’s adaptation in
conditions of morphological and functional immaturity and
the negative impact of perinatal risk factors.

The molecular and clinical mechanisms of the formation
of HIl in newborns have been actively discussed in
recent years [3, 4]. Against the background of circulatory
insufficiency, various kinds of dysmetabolic changes
occur in the child’s body, in particular, intracellular
energy metabolism disorders, which causes mitochondrial
dysfunction. Uncontrolled activation of free radical oxidation
(FRO) with insufficient antioxidant defense mechanisms
(ADM) causes the development of glutaminergic
excitotoxicity, apoptosis and cell necrosis [2, 5].

In order to substantiate recommendations for improving
the effectiveness of therapeutic measures in severe forms
of perinatal pathology in premature infants, it is advisable
to conduct comprehensive studies that include the study
of the peculiarities of intracellular energy metabolism in
the body under conditions of hypoxia. The results obtained
will allow us to improve the approaches to laboratory
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diagnostics in the early neonatal period, which will help
reduce perinatal, neonatal and infant mortality, prevent
the development of functional and chronic diseases, and
preserve the quality of life of patients.

Aim of the research. To study the trends of changes
in energy metabolism in premature infants with severe forms
of perinatal pathology, to examine the possibility of using
them as additional criteria of hypoxic damage to the body
in conditions of morphological and functional immaturity.

Materials and methods
A clinical and laboratory study was performed on
68 newborns with a gestational age of 32 to 34 weeks who
showed clinical signs of severe disease in the early neonatal
period. The comparison group consisted of 27 conditionally
healthy infants with a gestational age of 34 to 37 weeks.
Inclusion criteria for the main study group: gestational age
at birth from 32 to 34 weeks, clinical signs of severe perinatal
pathology. Exclusion criteria: gestational age at birth < 32 and
> 37 weeks, diagnosed congenital malformations and septic
conditions. The list of diseases was determined according
to the International Classification of Diseases, X Revision.
The state of intracellular energy metabolism was assessed
by laboratory determination of the following parameters in
blood lymphocytes: glycerol-3-phosphate dehydrogenase
(GPDH) (EC 1.1.99.5), succinate dehydrogenase (SDH)
(EC 1.3.99.1) and NADH dehydrogenase (NADH)
(EC 1.6.5.3); lactate was determined in blood serum.
Using the values of SDH, GPDH and NADPH, the electron
transport chain coefficient (ETC) was calculated = SDH-
GPDH+NADPH. Labhoratory studies were performed using
micromethods. Umbilical cord blood was collected in an
amount of 1.0 ml, to which was added 0.1 ml (500 U) of
heparin diluted with 0.4 ml of 0.9 % NaCl in a ratio of 1:4.
Plasma was separated by centrifugation of heparinized
blood at 3 thousand rpm and frozen in tubes at—120C.
The study 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 (1964-2008), 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). Protocol of scientific research of the
Biomedical Ethics Committee of BSMU dated September
12, 2015. Informed written consent was obtained from the
parents of the patients before the study with an explanation
of the purpose, objectives and methods of laboratory testing.
Statistical processing of the results was performed using
STATISTICA software (StatSoft Inc., USA, version 10).
Comparison of quantitative indicators with normal distribution
was performed using Student’s t-test, and the probability of
differences was considered statistically significant at p<0.05.
The complex of studies was conducted within the
framework of the planned research topics of the Department
of Pediatrics, Neonatology and Perinatal Medicine of the
Bukovinian State Medical University: «Improvement
of the areas of prognosis, diagnostics and treatment of
perinatal pathology in newborns and infants, optimization
of the schemes of catamenial observation and rehabilitation»
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(State registration No. 0115U002768, term of execution
01.2015-12.2019) and «Chronobiological and adaptive aspects
and features of vegetative regulation in pathological conditions
in children of different age groups» (State registration No.
0122U002245, term of execution 01.2020-12.2024).

Study results and discussion

Current data from the scientific literature indicate
significant health problems and a decrease in the quality of
life in children who have suffered severe forms of hypoxic
damage due to exposure to negative factors during the
antenatal, perinatal and postnatal period. This is especially
true for the category of premature infants who, in a significant
percentage of cases, have a history of clinical manifestations
of prolonged somatic dysfunction after birth and, accordingly,
a high risk of functional and organic pathology with
deviations in physical and neuropsychological development.

The transition from intrauterine to extrauterine life after
umbilical cord clamping in a newborn is characterized by
complex physiological changes in the body, accompanied
by the activation of stress-limiting systems to ensure the
establishment of independent breathing and the restructuring
of blood circulation [6, 7]. Usually within a few minutes after
birth, the partial pressure of oxygen (PaQ,) in children increases
from 3.3 kPa (25-35 mm Hg) to 10.5 kPa (80-90 mm Hg),
especially in 5 minutes in full-term infants and in 7-8 minutes
in preterm infants. Oxygen deficiency in the body in the
postnatal period is an important factor in intracellular metabolic
disorders, causing tissue, organ and systemic dysfunction. The
negative effect of hypoxia on the body is considered a general
energy distress —a syndrome that requires in-depth scientific
research to clarify the depth of disorders, taking into account
the severity of the newborn condition [8, 9].

In modern scientific literature there are enough data
on damage to the nervous system, disorders of physical,
neuropsychological development and the incidence of
somatic pathology in children due to hypoxia in the
implementation of adverse factors in the prenatal, perinatal
and postnatal period [10]. There is a high probability
of a decrease in the quality of life of patients due to
the development of residual neurogenic, mental and
musculoskeletal dysfunction, despite intensive care in the
acute period of early neonatal diseases — the period that is
considered the most critical for the formation of the main
adaptive mechanisms of the postnatal body.

In the course of the research we analyzed the clinical
and paraclinical features of adaptation of 68 premature
infants with gestational age of 32 to 34 weeks who had
clinical manifestations of severe perinatal pathology,
in particular, we studied the trends of changes in some
indicators of intracellular energy metabolism, compared
with the results of examination of 27 conditionally healthy
newborns with gestational age of 34 to 37 weeks.

Anthropometric parameters of children in the main
group at birth: body weight 1547.83+141.48 g, body length
35.96£1.24 cm, head circumference 30.43+1.92 cm, trunk
circumference 27.90+2.07 cm. Anthropometric parameters
of newborns in the comparison group were as follows:
body weight 2243.0+39.55 cm, length 43.9+£0.07 cm, head
circumference 30.6+0.25 cm, and trunk circumference
29.94+0.22 cm.

The severity of illness in the newborns of the main study
group was due to respiratory distress syndrome (RDS) and
central nervous system (CNS)/HII in all 68 cases (100.0 %);
17 children (25.0 %) were diagnosed with acute asphyxia;
18 children (26.47 %) had confirmed antenatal fetal
damage. Clinically, 28 cases (41.18 %) of the main group of
children had excitement syndrome, 40 cases (58.82 %) had
depression syndrome; 3 children (4.41 %) were diagnosed
with hydrocephalus syndrome. Some newborns had signs
of hemorrhagic CNS lesions, in particular, 35 children
(51.47 %) had subependymal hemorrhage of first and second
degree according to neurosonography, and 12 children
(17.67 %) had intraventricular hemorrhage. In addition,
the severity of the condition of children in this group was
due to the syndrome of vegetative-visceral dysfunction,
which was accompanied by significant dysmetabolic
changes against the background of morphological and
functional immaturity of the body. 23 newborns (33.82 %)
were diagnosed with multiple organ failure syndrome, and
12 children (17.65 %) had cerebral edema. Of the total
number of newborns in this group, 37 children (54.41 %)
required prolonged artificial lung ventilation due to severe
respiratory failure. In 36 children (52.94 %) there was a risk
of intrauterine infection, taking into account the mother’s
history of pregnancy and childbirth.

The newborns in the comparison group had a satisfactory
course of early neonatal adaptation, despite the presence of
a number of prenatal risk factors. The children were in the
same room as their mothers and were exclusively breastfed.

In the course of the research we studied the indicators of
energy metabolism in newborns with severe forms of perinatal
pathology in comparison with the indicators in the group
of children who had a satisfactory course of early neonatal
adaptation. The evaluation of indicators was also carried out
in the dynamics of observation of newborns during the first
two weeks of life. The results are shown in the Table.

The results of the study showed a slightly higher level
of lactate in umbilical cord blood in children of the main
group compared to the control group, but no significant
difference was noted. Lactate levels in the dynamics of
newborn observation showed a significant decrease in
lactate levels, which was accompanied by clinical signs of
stabilization of the newborn condition. The importance of
determining this indicator in the blood serum of children
at birth has been confirmed by a number of studies and
practical experience. According to SHAH, Prakesh S.,
et al. 2022 [11], umbilical cord artery pH <7.1 mmol/L,
which correlates with lactate levels, and excess buffer
bases (BE) <-12 mmol/L are associated with more than 2.5
times the probability of neonatal death, and lactate levels
in umbilical cord arterial or venous blood <3 mmol/L are
associated with less than 2.5 times the probability of death.
A cord arterial lactate level <3 mmol/L is also associated
with a low likelihood of severe neurologic pathology
in preterm infants. According to the American College
of Obstetricians and Gynecologists and the American
Academy of Pediatrics, an umbilical cord blood pH < 7.0
and/or an actual buffer base excess (BE) <-12 mmol/L are
generally accepted thresholds for determining pathologic
acidosis and are considered predictors of increased risk of
seizure syndrome, HII, and cerebral palsy in infancy [12].
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Table
Indicators of energy metabolism in the preterm infants of the comparison groups
Main Group
. Control G
Indicators ontrol i>roup 1%t day 12-14" day
M+m M+m M+m
Lactate (mmol/L) 7,22+0,45 7,31+0,75 5,46+0,46
GPDH (um?) 4,58+0,31 1,6940,16" 3,62+0,28%
SDH (um?) 11,10+0,02 6,59+0,63" 8,42+0,80%
NADPH (um?) 5,78+0,55 9,36+0,85" 15,92+1,31*
Coefficient ETC (U) 22,70+£1,77 11,79+1,02 22,13+1,88*

Note: * — significant difference in indicators in comparison with the control group, p<0.05;
# — significant difference in indicators in children of the main group in the dynamics of observation, p<0.05.

The results of the study showed that in the newborns
of the main group, in comparison with the control
group, there was a significant decrease in the level of
GPDH - 1.69+0.16 and 4.58+0.31 um? (p<0.05) and the
index of SDH - 6.59+0.63 and 11.10+0.02 um? (p<0.05).
The obtained data indicate significant disturbances in
the activity of enzymes of the mitochondrial respiratory
chain, resulting in insufficient oxygen uptake at the cellular
level, which aggravates the severity of the condition of
premature infants. Taking into account the importance
of this link in the pathological process in the absence
of pharmacological correction aimed at normalization
of intracellular metabolism, the lack of effectiveness of
traditional methods of treatment can be explained to some
extent. Determination of the level of GPDH and SDH in
the dynamics of observation in children showed some
improvement in the indicators — respectively, 3.62+0.28
um? and 8.42+0.80 um2, but they remained significantly
lower compared to the indicators characteristic of the stable
state of newborns, even if determined at birth.

In the severe condition of premature infants, a significant
increase in NADPH levels was found in comparison with
the control values—9.36+0.85 and 5.78+0.55 um? (p<0.05),
with a significant increase in its level in the dynamics of
observation — up to 15.92+1.31 um?. Recent studies on
the activity of NADPH have revealed two independent
and experimentally distinct activities of this enzyme. On
the one hand, this protein contributes to the functioning
of mitochondrial respiration by directing electrons to the
respiratory chain; on the other hand, increased activation
of NADPH can lead to the activation of proapoptotic
mechanisms in mitochondria, causing cell death by
apoptosis. It is assumed that in this case we can talk
about a certain mechanism of redox processes, which
is probably capable of switching conditions to a binary
decision regarding life and death of cells with impaired
metabolism [13].

Calculations of the ETC coefficient in cord blood in the
severe condition of newborns showed a significant decrease
of this indicator in comparison with the control group —
11.79+1.02 and 22.70+1.77 units, respectively (p<0.05).
According to the literature, disruption of phosphorylation
processes under stressful conditions, such as ischemia
and reperfusion, leads to inhibition of cellular respiration,
changing the intermediate potentials of the mitochondrial
membrane. This leads to excessive ROS generation
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and cell apoptosis [14, 15, 16]. Determination of ETC
coefficient in children of the main group in the dynamics
of observation against the background of intensive care
showed stabilization of this indicator — 22.13+1.88 units,
which correlated with stabilization of general condition
of newborns.

The study of mitochondrial oxidation processes
and their disorders is important for understanding the
development of pathological processes under hypoxia
in the body. Mitochondria are intracellular organelles
whose main function is to supply cells with energy in the
form of ATP produced by the respiratory chain located
on the inner mitochondrial membrane. The main steps
of cellular respiration are glycolysis, pyruvate oxidation,
the Krebs cycle and oxidative phosphorylation. The most
important factor that negatively affects the functioning of
mitochondria in the body is oxidative stress, a condition
caused by the increased activity of free radical oxidation
(FRO) in the absence of the mechanisms of the body’s
antioxidant defense system. [5, 6, 17, 18].

Primary energy deprivation leads to a significant
decrease in ATP and an increase in lactate production. The
inactivation of ATP-dependent pumps leads to an excessive
influx of sodium ions into the cytoplasm, causing cellular
edema. The simultaneous increase in intracellular calcium
also has significant negative consequences, exacerbating
edema, ischemia, microvascular damage, and necrosis.
The secondary energy deficit phase begins 6-48 hours after
the initial injury. The mechanisms of secondary energy
deficit include increased oxidative stress, exatoxicity,
inflammation, and mitochondrial dysfunction. Increased
levels of FR lead to cell membrane damage, apoptosis, or
cell necrosis [19, 20, 21].

According to the literature, disorders of energy
metabolism in mitochondria cause activation of ROS
processes. The phenomenon of ischemia-reperfusion that
occurs during perinatal asphyxia causes an increase in the
production of reactive oxygen species (ROS), activation
of lipid peroxidation (LPO), oxidative modification
of proteins (OMP), and, accordingly, stimulation of
mechanisms that initiate cell apoptosis or necrosis. OS is
thought to be particularly harmful to the neonatal brain
[22, 23]. The results obtained during reoxygenation with
high concentrations of oxygen also revealed the presence
of mitochondrial dysfunction, which was accompanied by
an increase in ROS. The results of scientific studies show
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that premature infants, in contrast to full-term infants, have
insufficient cellular energy supply and reduced activity
of the antioxidant defense system, which, with increased
levels of ROS products, provokes the development of
cytolytic syndrome. [24, 25].

In our opinion, it is advisable to conduct comprehensive
scientific studies of intracellular metabolism in premature
infants in order to improve diagnostic methods and to study
the possibilities of pharmacological correction of metabolic
disorders in the acute period of neonatal diseases with
hypoxic damage of the body in the pathogenesis.

Conclusions

1. The results of the study revealed a significant
decrease in GPDH and SDH at elevated levels of NADPH
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and ETC coefficient, which confirms the presence of
significant disturbances in intracellular energy metabolism
and mitochondrial oxidation processes.

2. Timely detection of metabolic disorders with
determination of mitochondrial oxidation, in particular
energy metabolism, is an important area for improving
diagnostic measures in severe forms of perinatal pathology,
in the pathogenesis of which hypoxic damage to the body;,
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Prospects for further research: A comprehensive
study of the characteristics of intracellular energy
metabolism, free radical oxidation system, and antioxidant
defense system to determine the functional significance of
mitochondria in hypoxic damage in preterm infants.
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JAESAKI OCOBJUBOCTI KIUITUHHOI'O EHEPTETHYHOI'O 3ABE3IIEYEHHS OPTAHI3MY Y IEPEJYACHO
HAPO/KEHHUX JITEN IIPU BAJKKHUX ®OPMAX IIEPUHATAJABHOI IATOJIOI'TI

0. C. I'voosaneus

BYKOBUHCbKUIA feprKaBHUA MeAUYHUI YHiBepcuTeT
(m. YepuiBui, Ykpaiua)

Pesrome.

XapakTep OCTHATAIbHOI afanTallii HOBOHAPO/PKSHHUX, X HOJABIINI PICT, PO3BUTOK, CTAH 3J0POB’S 1 SIKICTh )KUTTSI 6arato B YoMy
3ajIeKarh Bifl OJIaronoy s BHyTPIilIHBOYyTPOOHOTO PO3BUTKY Ta 3pLIOCTI MpU HapomkeHHi. [TeperuacHe HApOPKEHHS 32 YMOB TiIOKCIi €
MPUYUHOIO CYTTEBUX METa0OIYHUX MOPYIICHB B OPTraHi3Mi, CYIPOBOKYETHCSI BACOKMM PH3UKOM PO3BHUTKY Ba)KKOi OPraHHOT AUCHYHKIIIT,
1110 ToTpedye IPOBEACHHS MOIHOICHHUX A0CIIDKEHB JUTSl yTOYHEHHST 0COONHBOCTEN BHYTPILIHBOKIITHHHOTO OOMIHY PEUOBHH 3 METOIO
MO/IAJIBIIOTO YIOCKOHAJICHHS METO/IB IarHOCTHKH Ta JIIKYBaHHs HOBOHAPODKCHHX 3 PI3HUMHU (popMaMy IepUHATAIBHOT aToNoril.

Merta gocaigkenHs. BUBunTH TeHIHIIT 3MiH MOKAa3HUKIB €HEPTETUYHOTO OOMIHY Yy IepeI4acHO HAPOPKSHUX JITeH MPH BaXKKHUX
(dopmax nepruHaTaabHOI MaToNOTIT st JOCTIKSHHST MOXKIMBOCTEH 1X BUKOPUCTAHHS y SKOCTI IOAATKOBUX KPUTEPIIB FiMOKCHYHOIO
ypaKeHHsI OpraHi3my 3a yMoB MOP(h0-(pyHKIIOHATEHOT HE3PIIOCTI.

Marepianu i MeToau gociaixkenns. [IpoBeneHo kiiHiko-1aboparopHe 00cTeeHHs: 68 HOBOHAPOIKEHHUX TeCTAL[IIHIM BiKOM Bijl
32 10 34 TrxHIB 3 BaXKUMHU (GopMaMK NIepUHATAIBHOI ATOJIOTIi; IPYIy MOPIBHIHHS CKJIaJIK 27 YMOBHO 37I0pPOBHX HOBOHAPOKEHHX
niteit recraniinuM BikoM Bif 34 1o 37 twkHiB. Kpurepii BKIIOYEHHS 10 OCHOBHOT OCIIIHOT IPYIIH: TEPMIH recTalii Ipx HapOKEeH-
Hi Bix 32 10 34 TWKHIB, KIIHIYHI 03HAKU [EpPHHATAIBHOI HaToNIOril BaxkKkoro cryrnens. Kputepii BUKIIOYEHHS: TepMiH recTauii npu
HapomkenHi < 32 ta > 37 THKHIB, 1iarHOCTOBAHO BPOJDKEHI BaJy PO3BUTKY Ta CeNTH4Hi cTaHu. [lepernik 3aXBOpIOBaHb BU3HAUYCHO
3rizHo Mixuapoauiii kiacudikarii xBopod X nepersiay. JocmipkeHo HACTYIHI 1abopaTOpHi MOKA3HUKK CHPOBATKU KPOBi: piBeHb
nakrary, riepon-3-pocdaraeriaporenasu ([OAL) (KD 1.1.99.5), cykuunaraerigporenasu (CAI), HAJIH-nerigporenasu (HATH/T)
(K 1.6.5.3); pospaxoBano koediuieHT enekTpoHHO-TpaHcnoptHoro naHiora (ETJT). JlaGoparopHi gociikeHHs 3/1iHCHIOBAINCS
3 BUKOPUCTAHHSIM MiKPOMETOHK.

HaykoBi mociiukeHHsT BUKOHAHI 3 foTpuManHsM monoxerb GCP (1996 pik), Konsenuii Pagn €Bporu npo npasa JIOAMHE Ta
Giomennuuny (i 4 keitas 1997 p.), Fenbcincbkoi aeknapaiiii BcecBiTHBOT MEMUHOT acorialii Ipo eTHYHI PUHIIKITA IPOBEACHHS
HAyKOBHUX JIOCII/DKEHB 3a yyacTto Jiroauuu (1964-2008 pp.), Hakasy MO3 Vipainu Ne 690 Bix 23.09.2009 p. (i3 3minamu, BHECEHUMH
3rigao 3 Hakaszom MiHicTepcTBa oxoponu 310poB’st Ykpainu Ne 523 Bin 12.07.2012 p.). IIporokon HaykoBoro gociimkents Komicii
3 utanb 6iomenuunoi etuku BAAMY Bin 12.09.2015 poky. IndopmoBana nucsMoBa 3roja Bij 6aTbKiB MaiieHTiB Oyiia OTpUMaHa rnepes
[IOYATKOM JOCIIDKEHHS 3 PO3’ICHEHHSIM METH, 3aBIaHb Ta METO/IB JIaOOPATOPHOTO TOCIiHKESHHSL.

CraructruHa 06po0Ka pe3ysbTaTiB 3AiHCHIOBAIACS 3 BUKOPUCTAHHSIM MporpamHoro 3adesnedeHns «STATISTICA» (StatSoft Inc.,
USA, Version 10). [TopiBHAHHS KiJIbKICHHX MOKa3HUKIB 3 HOPMAIBHUM PO3IOIIIOM IPOBEACHO 32 H0MOMOroo t-kputepito CThIOICHTA,
BIpOTiIHICTh BIAMIHHOCTEH BBaXKaJIM CTATUCTHYHO 3Hady1ioro npu p<0,05.

Komruieke qociikeHb MPOBEICHO Y MeXKaX BUKOHAHHSI 3aIUIAHOBAHMX TeM HAyKOBO-JOCIIIHUX pobiT Kadenpu neaiarpii, HeoHaTo-
JI0ri1 Ta MEPHHATAIBHOI MEAUIIMHHE ByKOBHHCHKOTO ep/KaBHOTO MEIMYHOIO YHIBEPCHTETY: « YIOCKOHAICHHSI HAIPSIMKIB IPOrHO3YBaHH,
JIarHOCTHKH 1 JiKyBaHHs IEPUHATAIBLHOT MATONOTI] y HOBOHAPO/PKEHHUX Ta [iTeil paHHBOTO BiKy, ONTHMI3aLlisi CXeM KaTaMHECTHIHOTO
criocrepekeHHs Ta peabinirauii» (depxauuii peectpauiiinuii Homep 0115U002768, tepmin Bukonanus 01.2015 p. —12.2019 p.) ta
«XpoHOoOioOrivHI i afganTamiliHi aCeKTH Ta 0COOIMBOCTI BEreTaTHBHOI PEeryJisiLiii IPY MaTONOT YHNUX CTaHAX Y JITeH Pi3HUX BIKOBHX
rpymn» ([epxxaBuuii peectpariiinuii Homep 01220002245, repmin Bukonantst 01.2020 p. —12.2024 p.)

PesyabraTn. Y HOBOHAPOPKEHUX OCHOBHOI IPYIH, TIOPIBHSHO 3 KOHTPOJIEM, BUSIBICHO BipOriaHe 3HIKEHHs moka3Hukis ['OII
ta C/T, mo cBi4UTh PO 3HAYHI MOPYLICHHS aKTHBHOCTI ()EPMEHTIB IUXaIbHOTO JIAHIIIOra Ta MOSICHIOE HEJOCTATHICTh 3aCBOEHHS
KHCHIO B OpraHi3Mi Ha KJIITHHHOMY Ta TKAHUHHOMY PiBHi, 3yMOBJIIOYH BOXKKICTh CTaHy HOBOHAapO/DKeHUX. Busnauenus pisus [ O ta
C/I' B nuHaMiLli CIIOCTEPEIKESHHS y IITEH 3aCBIAYMIO JIesike TIOKPAICHHs! JaHUX MOoKa3HUKIB. [Ipu Ba)KkoMy cTaHi HOBOHAPOKEHHX
BUSIBJICHO 3HAYHE MiBUIIeHHs nokazHrka HAJIH/, mpu noganbuioMy BiporiiHOMY 3pOCTaHHi HOTro piBHS y AMHAMILI CIIOCTEPEIKEHHSI.
Pospaxynku koediuienty ETJI y nynoBuHHiit KpOBi 1OKa3anu CyTTEBE 3HMKSHHSI TAHOTO MOKa3HUKAMHU MOPIBHSIHO 3 KOHTPOJIbHOIO
rpynoro. BusiBieHi nopymeHHs: BHY TPIiLIHbOKIITHHHOTO €HEPreTHYHOT0 0OMIHY 3a YMOB TiIIOKCIT CBi14aTh 3a AOLLIBHICTH MPOBEICH-
Hsl KOMIUICKCHUX HayKOBHX JOCIHIKEHb 3 METOI BHBYCHHSI MOXKJIMBOCTEH MPOBEICHHS BiIIOBIAHOT (hapMaKoIOriqHol KOPeKLil ajist
MiABUIICHHS e()eKTUBHOCTI JTIKyBaHHS MPU BaXXKNX (opMax MeprHaTaIbHOI MaTOJIOTI] y epeyacHO HapOIKEHHUX JiTeH.

BucHoBku: 1. Pesynsraramu 10CITiKeHb BUSBICHO CyTTeBe 3HIDKeHH nmokaszuukis 'O/ Ta C/AT" npu migsuienomy pisai HAJTH/T
ta koediuienty ETJI, 1o nmiarBepmKye HasiBHICTh CYTTEBUX MOPYILIEHb BHYTPIIHBOKIITHHHOTO €HEPIeTHYHOr0 0OMiHY Ta MpoIeciB
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PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

MITOXOH/IPIaJIbHOTO OKHCHEHHS. 2. CBO€YacHE BHUSBJICHHS META0ONIYHUX MOPYIICHD 3 BU3HAYCHHSIM MTOKa3HUKIB MITOXOH/IPiaIbHOTO
OKHCHEHHS, 30KpeMa CHEPTeTHYHOTO OOMIHY, € aKTyaJIbHIM HAIPSMKOM YIOCKOHAJICHHS TIarHOCTUYHUX 3aXOJIiB IMPH BAKKUX (opMax
MePUHATAIBHOT TIATOJIOTI] Y MepeaYacHO HAPOKEHUX JITEH, Y maToreHe3i sIKMX TIOKCHYHE YPaKeHHS OpraHi3MYy.
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