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The prevalence of dysmetabolic nephropathies in children is increasing from year to year, representing a significant problem in the overall struc-
ture of kidney diseases in pediatric age. Despite numerous studies dedicated to the issue of dysmetabolic nephropathies in children, the role of
epigenetic factors in the pathogenesis of dysmetabolic nephropathy with calcium oxalate crystalluria remains insufficiently explored.

Aim — to identify the leading epigenetic factors in the pathogenesis of dysmetabolic nephropathy with calcium oxalate crystalluria in children.
Materials and methods. The data from the medical histories and outpatient records of 173 children were studied. Each child was additionally
examined by narrow specialists of different profiles. Three groups were formed from the examined children: Group | — children with a compli-
cated course of dysmetabolic nephropathy and a history of inflammatory processes in the urinary system (52 children), Group Il — children with
dysmetabolic nephropathy with persistent crystalluria (56 children) and the Control group, which included 65 healthy children.

Results. The most significant prenatal epigenetic factors are the threat of early miscarriage, gestosis of the first and second halves of pregnan-
cy, maternal anemia during pregnancy, parental alcohol and tobacco use, mother's work on computer during pregnancy, presence of maternal
chronic diseases, parental exposure to industrial dust and noise, and heavy physical work of mother leading to fetal hypoxia.

Conclusion. The most significant postnatal epigenetic factors influencing children's susceptibility to a more severe course of dysmetabolic
nephropathy included low birth weight, early artificial feeding, frequent acute respiratory infections, atopic diathesis, and physiological jaundice
in the first year of life, as well as the presence of concomitant diseases such as chronic tonsillitis, dental caries, frequent acute respiratory infec-
tions, chronic gastritis, atopy, and chronic cholecystitis later in life.

The study was carried out in accordance with the principles of the Declaration of Helsinki. The study protocol was approved by the Local Ethics
Committee of these institutions. The informed consent of the children's parents was obtained for the research.

No conflict of interests was declared by the authors.
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Ponb enireHeTnyHux ¢pakTopiB y natoreHesi gucmeTtadoniuHoi HedponaTir
3 OKcasiaTHO-KanbLi€eBOIO KpucTanypielo B aiten

H.P. Aii61, O.3. Mareriko?3, H.C. Jlyk’aHeHKk0?2:3, A.B. BonocsiHko:3

IBaHO-DpaHKIBCbKI HaLOHANbHWIA MEAVYHNIA YHIBEPCUTET, YKpaiHa

2J1bBIBCbKMIA HALOHAIbHWIA MeauYHUI yHIBepcuTeT iMeHi JaHnna fanvupkoro, YkpaiHa

3Y «lHcTuTyT cnaakosoi natonoriit HAMH Ykpainu», M. J1bBiB, YkpaiHa

MolwmpeHicTb arcMmeTabonivHmx Hedponatii y AiTelt 3pocTae 3 POKy B Pik, CTAHOBASHM 3Ha4YHy NpobaemMy B 3arasbHili CTRYKTYPI 3axBOPIOBaHb
HUPOK y ANTAYOMY BiUj. [1ONPY YMCNEHHI AOCAIAXEHHS, TPUCBAYEHI NpobnemMi ancmMeTaboniyHnx Hedponariit y Aiter, POk enireHeTUYHVIX (ak-
TOpIB y NatoreHesi aucmeTaboni4Hol Hedponarii 3 OkCanatHO-KabLIEBOIO KPUCTANYPIEID 3aNMLIAETHCS HEAOCTATHbO BMBHEHOIO.

MerTa: B13Ha4MT NPOBIAHI enireHeTVYHI hakTopK B natoreHesi AncmeTabonivHoi Hedponarii 3 OkcanaTtHO-KanbLIEBOIO KPUCTATYPIEIO B AITEN.
MarTtepianu Ta MmeTogu. BBueHO faHi icTopin xsopobu Ta ambynatopHix kapT 173 aiten. KoxHa autiHa 6yna A4oAaTkoBO OMIsHyTa BY3bKO-
nPodiNbHUMK cneLjanicTamu pisHoro Npodinio. 3 obcTexeHvx aiter 6yno chopMoBaHo Tpu rpynu: | rpyna — Aitn 3 yeknaaHeHum nepebi-
rom AncmeTabonivyHol Hedponarii, HasBHICTIO B aHaMHesi 3anabHYX NPOLECIB B OpraHax Ce4oBUAINBHOI CUCTEMU B MUHYIOMY (52 AUTUHM),
Il rpyna — aitv 3 ancmetaboniyHo Hedponartieio 3i CTIKOIO KpucTanypieio (56 AiTer) Ta KOHTPONbHA rpyna, A0 AKO! YBINWNO 65 300p0BMX
niren.

Pesynbratu. Hanbinblw 3HauyLyMM NpeHaTanbHUMY enireHeTyH1MMK haktopamm Oynm 3arposa NepeprBaHHa BaritTHOCTI HA PaHHIX Tep-
MiHax, recToau nepLoi Ta Apyroi NoNOBMHM BariTHOCTI, aHemist MaTepi Mif, JYac BariTHOCTI, BXMBaHHsS 6aTbkaMy ankoronio Ta TIoTIoHy, poboTa
mMarepi 3a KoMn'loTepOM Mif, Yac BariTHOCTI, HAABHICTb Y MaTepi XPOHIHHKX 3aXBOPIOBaHb, B/IMB BUPOOHUYOrO Ny Ta LLUyMy, a Takox Baxkka
disnyHa npaua Martepi, Wo NpusBoAMTb A0 riNOKCIi nnoaa.

BucHOBOK. Halbinbl 3Ha4yLLIVMM NOCTHATANbHMU ENiFeHEeTUYHUMYK hakTopamu, WO BRIMBAIOTb HA CXWIbHICTL AiTei A0 TSKY0oro nepebiry
OvcMeTabonivHoi Hedponartii, 6y H1U3bka Maca Tina NPY HAPOOXKEHHI, PAHHE LWTYyYHE BUIOAOBYBAHHA, YaCTi FOCTPI pecniparopHi iHpekuii,
atoniyHW aiated i GisionoriyHa XOBTAHVILSA Ha NePLIOMY POLL KUTTS, @ TakOX HasBHICTb CYMyTHIX 3axXBOPIOBAHb, TakMX K XPOHIYHWA TOH3WIIT,
kapiec 3y0iB, YacTi roCTpi pecnipatopHi iIHPEKLLT, XPOHIHYHWUI racTPWT, aTonis | XPOHIYHWIA XONELMCTUT Y NOAaNbLIOMY XUTTI.

JocnigxeHHa BMKOHAHO BIANOBIAHO 40 NPUHUMNIB FenbCiHCbKOI Aeknapatlli. [MpoToKon A0CNIAXEHHS yxBaneHO JTIOKanbHUM eTUHHUM KOMITE-
TOM 3a3Ha4eHoi B pOOOTi ycTaHOBW. Ha NpoBeAeHHs A0CAIAXEHb OTPMMAaHO IHGOPMOBaHy 3rofay NaLjeHTiB.

ABTOPW 3a8BNSHOTb NPO BIACYTHICTb KOHMNIKTY IHTEPECIB.

Knio4oBi cnoea: aHaMHe3 xuTTs, AucMeTabonidHa Hedponaris, Aiti, enireHeTYHi GakTopu, NatoreHes.
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Introduction

ysmetabolic (metabolic) nephropathies

D (DN) are a group of diseases with vari-

ous etiologies and pathogenesis, charac-

terized by an aseptic tubulointerstitial process in

the kidneys due to metabolic disorders and capable

of leading to the adhesion of crystals in the renal

collecting system, forming concrements, the deve-

lopment of secondary urinary tract infections, and
disturbances in urodynamics [6].

Genetic factors play an important role in predis-
position to the development of various diseases, in-
cluding DN. There may be certain genes or genetic
variants that increase the risk of developing this
condition. However, epigenetic factors also play a
significant role in the pathogenesis of multifactori-
al diseases [1].

Epigenetic factors encompass changes in genes
that do not affect the DNA sequence but can in-
fluence how genes are turned on or oft. This can
result from external factors such as diet, environ-
ment, and other factors. Epigenetic changes can af-
fect the functioning of the kidneys and their ability
to handle metabolic tasks, thereby contributing to
the development of DN.

Overall, it is the interaction between genetic
and epigenetic factors that plays a pivotal role in
determining susceptibility to DN and its subse-
quent development [1].

There is no doubt that in such fundamental,
overarching biological processes as the develop-
ment of an individual organism, evolution of hu-
man pathology, mechanisms of gene expression,
and disease onset, epigenetic hereditary variability
plays a significant role [3].

Today, many studies provide evidence for one
of the leading epigenetic hypotheses, which sug-
gests that external inducing factors can influence
gene expression. The research results of R. Miiller
and M. Kenney suggest that environmental factors
can induce stable changes in the epigenetic states
of the organism, providing a mechanism by which
environmental factors can lead to long-term bio-
logical effects [5].

The aim of the study is to identify the leading
epigenetic factors in the pathogenesis of DN with
calcium oxalate crystalluria in children.

Materials and methods of the study

To investigate the role of epigenetic factors in
the pathogenesis of DN and its complications with
urinary tract infections (UTIs) in examined chil-
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dren, the data from medical history and outpatient
medical records (Form 112/0) of 108 children with
DN and 65 outpatient records of healthy children
in the Control group were analyzed. Each child in
the study underwent additional examinations by
various specialized doctors (pediatrician, otolaryn-
gologist, gastroenterologist, neurologist, ophthal-
mologist). The obtained data were systematized in
a journal, where, in each case, the child's date of
birth, gender, birth weight, feeding pattern, time
of teething, presence of pregnancy complications,
blood group (ABO system), Rh factor, frequency,
and severity of concomitant diseases were record-
ed. Among the examined children, studied groups
were formed — those with complicated DN, a his-
tory of UTT in the past (Group I — 52 children),
those with DN with persistent crystalluria (Group
IT — 56 children), and the Control group — 65
healthy children.

The statistical processing of clinical and
laboratory parameters was carried out according
to the generally accepted methodology. To check
the normality of the distribution, the Shapiro—
Wilk test was calculated. Quantitative data with
a normal distribution were presented in the form
of the arithmetic mean and its error (M+m). In
the course of processing, the mean value of M,
the standard error of the arithmetic mean m,
and the value of the Student's t coeflicient were
calculated for each set. The reliability of the results
obtained by the values of the Student's coefficient
t and the number of observations n in each set was
assessed according to the tables «The value of the
normal integral of probabilities within + t» and
«The area of the probability curve within + t
for a small population size». For each comparison,
the probability (p) that the difference is not
significant was found. The probability (p) for most
sets did not exceed 0.05. The probability value
of p was found in the table «Values of the normal
integral of probabilities within * t» in accordance
with the value of the Student's coeflicient.

The study was carried out in accordance with
the principles of the Declaration of Helsinki. The
study protocol was approved by the Local Ethics
Committee of these institutions. The informed
consent of the children's parents was obtained for
the research.

Results of the study and discussion

To analyze the possible impact of low or,
conversely, excessive birth weight of a child on
the pathogenesis of DN, subgroups were identified

ISSN 2663-7553 Modern pediatrics. Ukraine 6(142)/2024



Yntanmrte Hac Ha cawuTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

Birth weight of examined children with dysmetabolic nephropathy fable 1
Groups of children

Birth weight categories I (n=52) Il (n=56) Control (n=65)

n % n % n %
Low 3 5.77*%# 0 0.00 0 0.00
Below average 8 15.38*# 5 8.93 4 6.15
Average 39 75.00%# 48 85.7 58 89.23
Above average 2 3.85 3 5.36 3 4.62

Notes.: * — likely difference in indicators between children with different variants of the course of DN and the Control group, p<0.05; * — likely difference

in indicators between children of the Groups | and Il DN, p<0.05.

Table 2

Frequency of antenatal epigenetic risk factors for the development of pathology

in children with dysmetabolic nephropathy

. . Groups of children
Antenatal epigenetic I (n=52) Il (n=56) Control (n=65)
n % n % n %
Threat of termination of pregnancy 8 15.83*# 5 8.93 6 9.23
Gestosis in the first half of pregnancy 28 53.85%# 16 28.57* 10 15.38
Gestosis in the second half of pregnancy 14 26.92*# 9 16.07* 5 7.69
Maternal anemia during pregnancy 31 59.62*# 11 16.93* 5 7.69

Notes: * — likely difference in the indicator between children with DN and the Control group; p<0.05; # — likely difference in the indicator between studied

groups; <0.01.

among children in both groups based on birth
weight. A weight less than or equal to 2550 g was
considered low, below average — from 2551 to
3050 g, average — from 3051 to 3950 g, and above
average — from 3951 g and above [4]. The results of
the analysis are presented in Table 1.

The analysis of tabular data suggests that in
Group I of children with complicated DN, there
was a significantly higher frequency of low birth
weight, less than 2550 grams, which was observed
in 5.77% of the examined children (for compari-
son — low birth weight was not observed in chil-
dren from the Group II and the Control group at
all). The birth weight below average was noted in
15.38% of children in the Group I and 8.93% in
the Group II (compared to 6.15% in the Control
group). The average birth weight was noted in sig-
nificantly fewer children in the Group I (75.00%)
compared to the Group II (85.71%) and the Con-
trol group (89.23%). However, the birth weight
above average was noted in approximately the same
proportion of children in all three groups (3.85% in
the Group I, 5.36% in the Group II, and 4.62% in
the Control group).

Therefore, there appears to be a connection
between low birth weight and the subsequent
development of a more complicated inflammatory
course of DN in children. Thus, birth weight may
serve as an epigenetic triggering factor for a more
severe course of DN.
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To investigate the causes that could lead to a
decrease in fetal body weight, antenatal epigenetic
risk factors for the development of pathology were
analyzed (Table 2).

The analysis of tabular data indicates that
mothers of children in the studied groups had com-
plications during pregnancy, with the frequency
of complications significantly differing from the
data of mothers in the Control group (Table 2).
However, the analysis of the frequency of epige-
netic antenatal risk factors for the development of
pathology in the obstetric history of children in
different groups showed that mothers of children in
the Group I suffered from anemia during pregnan-
cy significantly more often than mothers of chil-
dren in the Group II (almost three times: 59.62%
versus 16.93%, compared to 7.69% in the Control
group). They also had significantly more clinical
manifestations of gestosis in the first half of preg-
nancy, nearly twice as often: 53.85% versus 28.57%
of mothers in the Group II (15.38% in the Control
group) (Table 2), and gestosis in the second half of
pregnancy — 26.92% versus 16.07% (the Control
group — 7.69%). Furthermore, mothers of children
in the Group I experienced a threat of early termi-
nation of pregnancy twice as often — 15.83% versus
8.93% of mothers in the Group II, with the frequen-
cy not differing from the Control group (Table 2).
Therefore, the threat of early termination of preg-
nancy, gestosis in the first and second halves of
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Table 3

Occupational hazards in parents of children with dysmetabolic nephropathy
in two groups compared to the data of healthy children

. i Groups of children
P’°fess'°’i‘:'p';arg"1‘tgi‘9 ilinesses 1 (n=52) Il (n=56) Control (n=65)
n % n % n %

Exposure to chemical compounds 5 9.62* 5 8,93* 2 3.08
Contact with industrial dust 1l 21.15* 10 17.86* 7 10.77
Impact of industrial noise 12 23.07*# 1l 19.64* 4 6.15
Mother's work on computer 23 44 .23* # 18 32.14* 4 6.15
Impact of non-ionizing radiation 0 0.00 0 0.00 0 0.00
Impact of ultrasound 5 9.62* 4 7.14* 0 0.00
Heavy physical work of mother 12 23.07*# 10 17.86 9 13.85
Impact of vibration 4 7.69*# 0 0.00 0 0.00
Parental alcohol and tobacco use 38 73.07*# 28 50.00* 16 24.62
Chronic ilinesses of mother 23 44 .23* # 21 37.50* 10 15.38
Chronic ilinesses of father 8 15.38* 8 14.29* 5 7.69

Notes: * — likely difference in the indicator between Groups |, Il and the control group p<0.05; # — significant difference in the indicator between the studied
groups p<0.01; ** — parents of one child may have multiple professional hazards, illnesses, and harmful habits.

pregnancy, and anemia during pregnancy may be
predictive epigenetic factors predisposing children
to the development of DN and a more severe course
of the disease in the future, with a prominent role
played by maternal anemia and gestosis in the first
half of pregnancy. These conditions likely lead to
fetal hypoxia, which becomes an epigenetic factor
in the pathogenesis of DN.

To establish the role of such epigenetic factors
in the formation of pathology during the antenatal
period, such as parental occupational hazards
and illnesses, a comparison of their frequency
among the mothers of the examined children was
conducted. The analysis of the frequency of various
occupational hazards in the parents of the examined
children is presented in Table 3.

In parents of children in the Groups I and II,
the frequency of contact with occupational hazards
and the incidence of chronic metabolic pathology
and internal organ diseases were significantly
higher than in parents of children in the Control
group (Table 3). The most significant contributing
epigenetic factors to the pathogenesis of DN
were parental alcohol consumption and tobacco
smoking (73.07% and 50.00% compared to
24.62% in the Control group), mother's work on
computer (44.23% and 32.14% compared to 6.15%
in the Control group), and the presence of chronic
illnesses in mother (44.23% and 37.50% compared
to 15.38% of mothers of children in the Control
group).

The frequency of contact with industrial dust,
industrial noise, and heavy physical work of mother
was also significantly higher in parents of children
with DN (21.15%, 23.07%, 23.07% in parents of the
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Group I; 17.86%, 19.64%, and 17.86% in parents of
the Group II), which significantly exceeded the
data in parents of the Control group — 10.77%,
6.15%, and 13.85%, respectively. It should be
noted that the influence of epigenetic factors such
as occupational hazards, harmful habits, and the
presence of chronic pathology in the mother was
significantly greater in children of the Group I
(Table 3).

Thus, the teratogenic effect of occupational
hazards, harmful habits, and maternal illnesses
on the developing fetus is evident. These factors
predisposed children to DN in general and,
especially, to a complicated course of DN. In the
pathogenesis of DN in children, the most significant
factors were parental alcohol consumption and
tobacco smoking, mother's work on the computer,
the presence of chronic diseases in the mother,
parental contact with industrial dust and noise,
and heavy physical work of pregnant mother. It
can be assumed that under these conditions, the
fetus is exposed to factors that lead to intrauterine
hypoxia, which becomes the main epigenetic factor
in the pathogenesis of DN.

It is known that feeding a child during the
first year of life plays a leading role in the forma-
tion of immunity because maternal milk contains
antibodies, providing passive immune protection
to the child against diseases [7]. Thus, the feeding
pattern during the first year of life can serve as
an epigenetic factor in the development of any
pathology, including influencing the severity of
DN. An analysis of the feeding pattern during the
first year of life in children with DN from two study
groups is presented in Table 4.
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Table 4
Feeding pattern and its duration in examined children with dysmetabolic nephropathy
i . Groups of children
The duratlor:n%fnlt)ll;(;astfeedmg, 1 (n=52) Il (n=56) Control (n=65)
n % n % n %
0 18 34.62** 3 5.36* 1 1.54
3 17 32.69*# 5 8.93 5 7.69
6 14 26.92* # 35 62.5 38 58.46
12 3 577* 13 23.21 16 24.62
18 0 0.00* 0 0.00* 5 7.69
24 0 0.00 0 0.00 0 0.00

Notes: * — the likely difference in the indicator between the data of children with DN and the Control group p<0.05; # — the likely difference in the indicator

between the studied groups; <0.01.

Statistical significance of differences in the duration of breastfeeding between fuble 3
two groups of children with pyelonephritis
Groups of children
Epigenetic factor 1 (n=52) | Il (n=56) Control (n=65)
T-tests p T-tests p T-tests D
Duration of breastfeeding 3.619 0.005 7.589 0.005 0.859 <0.000
Table 6

Analysis of postnatal epigenetic risk factors for pathology development in children
with varying severity of metabolic nephropathy

Groups of children
Non-specific risk factors I (n=52) Il (n=56) Control (n=65)
n % n % n %
Low birth weight (2550-3000 g) 11 21.15%# 5 8.93 4 6.15
Early artificial feeding 35 67.31%# 8 14.28 9 13.85
Frequent respiratory tract infections (more than 5 per year) 37 71.15%# 7 12.50 8 12.31
History of atopic dermatitis 18 34.62*# 4 7.14% 1 1.54
Neonatal jaundice 21 40.38* # 10 17.85* 9 13.85

Notes.: * — likely difference in the indicator between children with metabolic nephropathy and the Control group p<0.05; # — likely difference in the indicator

between two groups p<0.01.

In the Control group, there was only one child
who was exclusively formula-forfed from birth
(1.54%). At the same time, a third (34.62%) of the
children in the Group I and three (5.36%) children
in the Group II did not receive any breastfeeding
at all. Only 3/4 of the children in the Group I
(32.69%) and an equal number of children in the
Group II (8.93%) and the Control group (7.69%)
were breastfed for up to 3 months.

Regarding exclusive breastfeeding up to 6
months, only 26.92% of children in the Group
I, 62.5% of children in the Group II, and 58.46%
of children in the Control group were on natural
breastfeeding. Therefore, three-quarters of the
examined children in the Group I were either
exclusively formula-fed or received breast milk for
only the first 3 months.

There was no significant difference in the
indicator of breastfeeding for more than 6 months
between children in the Group II and the Con-
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trol group (23.21% and 24.62%, respectively).
However, only 5.77% of children in the Group I,
23.21% of children in the Group II, and 24.62%
of children in the Control group received
breastfeeding for more than 6 months, and the
duration of breastfeeding up to 18 months was
only observed in the Control group (7.69%) and
was not observed in children in the Groups I and
I1. These data suggest the importance of natural
breastfeeding in the pathogenesis of the course of
DN and the development of kidney inflammation
in the future. Its absence may be an epigenetic
factor in the formation of a more severe course of
DN in a child.

Using the Student's z-test, differences in the
duration of breastfeeding between two groups of
children with pyelonephritis were calculated, as
presented in Table 5.

When comparing the duration of breastfeeding
in the Groups I and II, it was found that in
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Table

Concomitant pathology in children with varying severity of metabolic nephropathy ’
Frequency of detected pathology (%) in the

. groups of children
Diseases detected I (n=52) Il (n=56) | Control (n=65)
n % n % n %

Chronic tonsillitis 21 40.38*# 12 21.43* 3 4.62
Tooth decay 18 34.62%# 9 16.07* 0 0.00
Chronic gastritis 12 | 23.08*# 6 10.71* 0 0.00
Chronic cholecystitis 6 11.54*# 1 1.79 0 0.00
Functional disorders of the biliary tract with a hypokinetic type 12 23.08*# I 12.50* 3 4.62
Frequently ill child (more than 5 times a year) 37 71.15%# 7 12.50 8 12.31
Pyelonephritis and urinary tract infections in the child's medical history | 52 | 100.00*# 0 0.00 0 0.00
Nocturnal enuresis 13 25.00* 18 | 32.14* # 3 4.62
Hypoplasia of tooth enamel of grades |-l 14 26.92* 15 | 26.79* 0 0.00
Atopic dermatitis 12 | 23.08*# 4 7.14* 0 0.00
Goiter of the 1stgrade 8 15.38*# 4 7.14* 2 3.08
Goiter of the 2nd grade 4 7.69%# 0 0.00 0 0.00
CNS pathology: vegetative-vascular dystonia of the hypotonic type I 13.46% # 3 5.36* 1 1.54

Notes: * — likely difference in the indicator between children with dysmetabolic nephropathy and the Control group p<0.05; # — likely difference in the indicator

between the studied groups <0.01

children of the Group I, the average duration of
breastfeeding was 3.619 months (p<0.005), while
in children of the Group II, the average duration
was 7.589 months (p<0.005), and in the Control
group, it was 0.859 (p<0.000). This confirms the
previous conclusion about the potential for the
duration of breastfeeding to be an epigenetic factor
in the development of metabolic nephropathy later
in life.

It is known that, in addition to early artificial
feeding, other postnatal epigenetic risk factors
for the severity of any disease course may include
illnesses that the child suffered from during the
first year of life. The frequency of such potential
postnatal epigenetic factors in children with
varying severity of metabolic nephropathy was
analyzed (Table 6).

The analysis of the data presented in Table
6 revealed that during the first year of life, the
majority of children in the Group I (71.15%) had
experienced acute respiratory infections (ARI)
more than 5 times, whereas the frequency of
children with frequent illnesses in the Group II was
the same (12.50%) as in the Control group (12.3%).
Children with DN in both groups were significantly
more likely to exhibit atopic symptoms. However,
in the Group I one-third (34.62%) of all examined
children had such symptoms compared to 7.14%
in the Group IT and 1.53% in the Control group.
Therefore, in the Group I, the prevalence of children
with atopic symptoms during the first year of life
was five times higher than in the Group II (Table
6). In the Group I 40.38% of children had neonatal
physiological jaundice, while in the Group II, only
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17.85% had it, and in the Control group, 13.85% of
children had neonatal physiological jaundice.

Thus, low birth weight, early artificial feeding,
frequent viral infections, a history of atopic
dermatitis in the first year of life, and neonatal
physiological jaundice can be considered significant
postnatal epigenetic factors that, among other
factors in the first year of life, contributed to more
severe course of metabolic nephropathy with the
future development of inflammatory processes in
the urinary system.

It is undeniable that the presence of certain
chronic conditions in a child can provoke secondary
reactive disorders in internal organs and systems,
thus acting as epigenetic factors that ultimately
determine the quality of life and health prognosis
of the patient [2]. The analysis of concomitant
pathology based on the medical history data
recorded in form 112/0 for the examined children
is presented in Table 7.

Analysis of the tabular data revealed that in the
vast majority of children with a complicated course
of DN, comorbid pathology was present, while in
children of the Group II, comorbid pathology was
also diagnosed, but the percentage of children who
had it was minimal. For some nosologies (chronic
cholecystitis, frequent respiratory infections, and
grade II goiter), the frequency did not differ from
the Control group data (Table 7).

An interesting finding was the fact that the fre-
quency of enamel hypoplasia in teeth I-1I grades
was the same in children from the studied groups
(26.92% and 26.79% respectively). Presumably,
such a relatively high and equal frequency of tooth
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OPUTTHAABHI AOCAIAKEHHSI

enamel involvement in children, regardless of the
severity of the course of DN, is related to distur-
bances in calcium metabolism in the pathogenesis
of DN, which requires further study.

Children in the Group I significantly more often
suffered from chronic bacterial and viral diseases,
such as chronic tonsillitis (40.38% compared to
21.43% in the control data — 4.62%), tooth decay
(34.62% compared to 16.07% in the control data —
0.00%), chronic ENT (ear, nose, throat) infections
(40.38% compared to 21.43% in the control data —
4.62%), frequent respiratory infections (100.0%
compared to 0.00% in the control data — 0.00%),
chronic gastritis (23.08% compared to 10.71% in
the control data — 0.00%), and chronic cholecysti-
tis (11.54% compared to 1.79% in the control data —
0.00%). This may indicate the significant role of co-
morbid bacterial and viral pathology as epigenetic
factors in the pathogenesis of DN.

Children in the Group I had significantly higher
rates of atopy (23.08% compared to 7.14% in the
control data — 0.00%), grade I-IT goiter (15.38%
compared to 7.14% in the control data — 3.08%),
and vegetative-vascular dystonia of the hypokine-
tic type (13.46% compared to 5.36% in the control
data — 1.54%). Therefore, the presence and quanti-
ty of comorbid pathology associated with DN serve
as powerful epigenetic factors not only predispos-
ing a child to DN but also influencing the severity
of its course.

Thus, the analysis of prenatal epigenetic factors
that played a significant role in the pathogenesis of
the formation of DN and its subsequent severity in
children revealed that the most significant prena-
tal factors were the threat of early termination of
pregnancy, gestosis in the first and second halves of
pregnancy, maternal anemia, parental alcohol and
tobacco use, mother's work on computer during
pregnancy, maternal chronic illnesses, parental
exposure to industrial dust and noise, and heavy
physical work of mother, leading to fetal hypoxia.

The most significant postnatal epigenetic fac-
tors influencing children's susceptibility to a more
severe course of DN with inflammation of the uri-
nary system were low birth weight, early artificial
feeding, frequent respiratory infections, atopic di-
athesis, and physiological jaundice in the first year
of life. Later in life, the presence of comorbidities
such as chronic tonsillitis, tooth decay, frequent
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respiratory infections, chronic gastritis, atopy, and
chronic cholecystitis had a significant impact on
the physical development of these children, result-
ing in a substantial percentage of them experienc-
ing developmental delays. These factors ultimately
became significant epigenetic contributors to the
pathogenesis of DN in children and its more severe
course.

Conclusions

The most significant antenatal epigenetic fac-
tors, along with classical pathogenetic factors of
DN, which together contributed to its develop-
ment in the fetus and a more severe course in the
postnatal period, were identified as follows: the
threat of early termination of pregnancy, gestosis in
the first and second halves of pregnancy, maternal
anemia, parental alcohol and tobacco use, mother's
work on computer during pregnancy, the presence
of chronic maternal illnesses, parental exposure to
industrial dust and noise, and heavy physical work
of mother leading to fetal hypoxia.

The leading postnatal epigenetic factors
that not only led to the development but also to
a more severe course of DN included: low birth
weight, early artificial feeding, frequent respira-
tory tract infections, atopic diathesis, and phys-
iological jaundice. In later life, the presence
of concomitant diseases such as chronic tonsil-
litis, dental caries, frequent respiratory tract
infections, chronic gastritis, atopy, and chro-
nic cholecystitis resulted in the delayed physical
development of a significant number of children
with a more severe course of DN.

A relatively high frequency (in every fourth
child) of enamel hypoplasia of teeth was diagnosed,
regardless of the severity of DN, which is associat-
ed with calcium metabolism features in the patho-
genesis of this pathology.

Future research perspectives. Further studies
of epigenetic factors in the pathogenesis of DN
are of great importance for understanding the
mechanisms of development of this disease and its
complications. Studying the influence of various
factors will allow developing of effective methods of
prevention and treatment, which will help improve
the quality of life of children with DN.

No conflict of interests was declared by the
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