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tudies carried outin 2013-2017,
within projects of the European
Commission «Health and Eco-
logical Programmes around the
Chornobyl Exclusion Zone:
Development, Training and
Coordination of Health-Related
Projects» and the Rhdpne-Alpes
Regional Council (France) have
shown changes in metabolism
in children living in Ivankivskyi
and Polisskyi districts of Kyiv
region, bordering the Chornobyl
Exclusion Zone. In particular, a
large number of adolescents
have been found to have
increased blood levels of a sul-
fur-containing amino acid
homocysteine, a metabolite of
an essential amino acid methio-

tions between blood concentra-
tions of calcium, phosphorus
and hormones that regulate
mineral metabolism, taking into
account the state of the genetic
system of the folate cycle [2-4].

The purpose of the study
was a comparative assessment
of blood levels of homocys-
teine, hormones and minerals
in children with different levels
of physical growth living in set-
tlements near the Chornobyl
exclusion zone.

Material and methods. The
study was conducted within the
implementation of the projects
of the European Commission in
Ukraine «Health and Ecological
Programmes around the Chor-

nine [1]. We identified associa-
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velopment, Training and Co-
ordination of Health-Related
Projects» and the Rhgne-Alpes
Regional Council (France). 158
children (78 boys and 80 girls)
from Polisskyi district, Kyiv
region, underwent laboratory
and instrumental examination.
According to data of dosimetry
certification of settlements, the
territory of the district has
remained contaminated with
radioactive substances after
the Chornobyl accident until
the present day (a 137Cs soil
contamination density varies
from 0.17 Ci/sg.km to 1.9
Ci/sq.km [5]).

All the examined children who
attended school had blood
drawn from the ulnar vein after
fasting in the morning on
02.04.2015. At the time of
examination the average age of
the children was (14.8 = 0.1)
years (95% CIl 14.7-15.0 years)

The blood samples were
analysed at a laboratory certi-
fied under quality standards
with the agreement of the par-
ents. We measured blood levels
of homocysteine (H,,), ionized
calcium (Ca), phosphorus (P),
parathyroid hormone (PTH),
calcitonin (CT), thyroglobulin
(Tg), pituitary thyroid-stimulat-
ing hormone (TSH), free tri-
iodothyronine (Tj3), free thyrox-
ine (T,), cortisol (Cort).

Blood H, concentrations we-
re measured using a chemilumi-
nescent immunoassay (CLIA)
method. Analyzer and test Kit:
Architect 1000 (ABBOT Diag-
nostics, USA). The blood Hcy
level in children of more than 10
pmol/L was defined as hyper-
homocysteinemia.

Ca levels were measured
using an ion-selective method.
Analyser and test kit: AVL 9180;
Roche Diagnostics  (Swit-
zerland). Reference values:
1.16-1.32 mmol/L.

P was determined using a
spectrophotometric method.
Analyser and test kit: Cobas

6000, Roche Diagnostics
(Switzerland). Reference val-
ues: for boys 0.95-1.65

mmol/L, for girls — 0.90-1.55
mmol/L.

PTH was measured using an
electrochemiluminescent im-

munoassay (ECLIA) method.
Analyser and test kit: Cobas
6000, Roche Diagnostics
(Switzerland). Reference val-
ues — 15.0-65.0 pg/ml.

T4 levels were determined
using an electrochemilumines-
cent immunoassay (ECLIA)
method. Analyser and test Kkit:
Cobas 6000, Roche Diagnos-
tics (Switzerland). Reference
values — 2.3-5.0 pg/ml.

T, levels were measured
using an electrochemilumines-
cent immunoassay (ECLIA)
method. Analyser and test Kkit:
Cobas 6000, Roche Diagnos-
tics (Switzerland). Reference
values — 1.1-1.8 ng/dl.

Tg levels were determined
using an electrochemilumines-
cent immunoassay (ECLIA)
method. Analyser and test Kkit:
Cobas 6000, Roche Diagnos-
tics (Switzerland). Reference
values — 3.5-77.0 ng/ml.

TSH was measured using an
electrochemiluminescent im-
munoassay (ECLIA) method.
Analyser and test kit: Cobas
6000, Roche Diagnostics
(Switzerland). Reference val-
ues — 0.27-4.2 miU/mL.

CT concentrations were me-
asured using a chemilumines-
cent immunoassay (CLIA)
method. Analyser and test Kkit:
Immulite (Siemens  AG),
Germany. Reference values —
up to 11.5 pg/ml.

Cort levels were determined
using an electrochemilumines-
cent immunoassay (ECLIA)
method. Analyser and test Kkit:
Cobas 6000, Roche Diagnos-
tics (Switzerland). Reference
values — 6.2-19.4 ug/dL.

Physical growth (PG) in chil-
dren was assessed with the
help of anthropometric meas-
uring techniques standardised
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in Ukraine in compliance with
the rules of bioethics and sign-
ing protocols of informed con-
sent of parents for each subject
[6].

The Rohrer’s weight/height
index (RIl), independent on age
and gender, calculated by
dividing weight in kilograms by
the cubic of height in meters,
was chosen as a criterion for
assessment of PG and metabo-
lism in a child [7, 8].

Rl allows to estimate the
degree of weight and height
conformity of an individual.
Normal PG is defined at Rl val-
ues of 10.7 kg/m3 to 13.7
kg/m3, abnormal PG in children
with insufficient body weight is
defined at Rl values of less than
10.7 kg/m3, and abnormal PG
in children with excessive body
weight is defined at Rl values of
more than 13.7 kg/m3. Three
subgroups were identified
according to RI values during
the examination of children
from Polessky district:

«1» —abnormal (low) PG, RI <
10.7 (n=17).

«2» — normal PG, Rl is in the
range of <13.7and >10.7 (n=
103).

«3» — abnormal (high) PG, RI
> 13.7 (n = 38).

Specific activity of gamma-
emitter radionuclides (137Cs)
was measured in a body of chil-
dren using a three-detector
whole-body counter (SICh,
WBC) manufactured by
AtomKompleksPribor (Ukra-
ine).

The statistical processing of
the results obtained was per-
formed using the IBM SPSS
Statistics 22 software (USA).
The arithmetic mean (M), stan-
dard error of mean (m), confi-
dence interval for the mean
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value (95% CI), median (Me),
interquartile range (/QR), mini-
mum and maximum parameter
values and percentiles were
calculated for the variables
analysed. The distribution hy-
pothesis (a Kolmogorov-Smir-
nov test) was tested. All the
parameters under study did not
conform to the normal distribu-
tion law, thus, a non-parametric
Mann-Whitney U-test was used
to compare values. The statisti-
cal significance of variables
was assessed by determining a
significance level for p with the
help of the statistical software
programme.

The Student’s t-test was used
to compare relative values. The
critical level of significance for
the null hypothesis (p) was set
at 0.05. Associations between
values of RI, 137Cs specific
activity in a body, blood H, Tg,
TSH, T5, T4, PTH, Cort, CT, P, Ca
and a T5/T, index were identi-
fied with the help of the
Spearman’s rank correlation
coefficient (r,,). The strength of
an association was assessed
according to a typical scale:
weak — 0 to 0.299; moderate -
0.31t00.699; strong — 0.7 to 1.0.

Results and their discus-
sion. The specific activity of
137Cs radionuclides in the chil-
dren from Groups 1 and 2 was
statistically significantly higher
than in the children from Group
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3 (tables 1-4). There were no
statistical differences between
the groups in relation to the rel-
ative number of cases of falling
outside of the reference values
(RV) of the analyzed metabolic
variables (table 5). This, in par-
ticular, regards to the relative
number of cases of hyperho-
mocysteinemia (about 50% of
the number of children in each
group).

The blood levels of H, TSH,
T,, Cort, Tg, Ca, CT, as well as
the values of the T;3/T, index did
not differ statistically in the
groups (tables 1-4).

Statistical differences bet-
ween the studied groups of
children with different PG levels
related to blood PTH, P and T,.
The blood level of PTH and P
was statistically significantly
higher in children in the Group 1
than in those in the Groups 2
and 3 (tables 1-3). It was also
found that the blood T concen-
tration in children in the Group 1
exceeded that in children from
the Group 3 (tables 1, 3). There
were no statistical differences
in values of the analyzed vari-
ables between the Groups 2
and 3 (tables 1, 4).

Correlation analysis con-
firmed this relationship, in the
total group of children RI had
inverse associations with T,
PTH and P, as well as with CT
(table 6).

PTH and P were linked by a
moderate direct association.
Direct associations were also
found between T; and PTH, T,

and P (table 6).

Physiological relationships
were established between the
hormones of the pituitary gland
and the thyroid gland, in which
TSH had an inverse association
with T, and a direct association

with T,, which is also evidenced

by the associations of hor-
mones with a T5/T, index. In the
total group, Tg was not associ-
ated with Rl and analysed meta-
bolic variables. However, in the
Group 1, there was a strong
inverse association between
this metabolite and 137Cs
(Spearman’s coefficient =
-0.721**, p=0.001,n=17). Ca
had no associations with PTH
and P; however, a stable strong
direct association was reported
between Ca and H,,.

The studies showed that the
137Cs activity in a human body
has an inverse association with
PG values of children living in
the territory affected by the
accident at the Chornobyl
nuclear power plant. At the
same time, it should be noted
that the age of the examined
adolescent children had no
associations with RI [9].

Taking into account the
results of previous studies [10-
13], it can be reasonably stat-

Statistical variables of children with different levels of physical growth rable
Total group Group 1 Group 2 Group 3
Variables
Me IQR Me IQR Me IQR Me IQR

Hcy 10.17 8.30-13.10 10.14 7.92-13.30 10.16 8.67-13.23 10.26 8.46-12.62
TSH 1.86 1.41-2.48 2.08 1.57-2.84 1.79 1.36-2.39 1.92 1.37-2.59
T3 4.10 3.79-4.62 4.52 3,94-4,80 4.14 3.80-4.60 3.99 3.68-4.46
Ty 1,18 1.07-1.28 1.21 1.12-1.28 1.18 1.09-1.29 1.13 1.03-1.28
T3/Ty 3.51 3.12-4.05 3.67 3.25-4.37 3.51 3.12-4.06 3.50 3.08-3.95
PTH 35.00 | 28.20-43.58 41.60 32.85-49.85 35.0 25.1-42.70 31.45 | 28.45-43.20
CT 1.10 1.10-2.58 1.10 1.10-3.34 1.10 1.10-2.55 1.10 1.10-2.19
Cort 13.23 9.58-17.40 9.06 7.51-16.47 13.2 9.64-17.42 14.34 | 10.42-17.75
Tg 17.12 10.11-30.26 13.83 7.92-24.58 17.52 10.48-31.31 15.94 9.75-28.70
Ca 1.26 1.21-1.30 1.24 1.20-1.31 1.26 1.22-1.30 1.26 1.21-1.32
P 1.34 1.22-1.46 1.43 1.38-1.57 1.33 1.20-1.47 1.30 1.21-1.43
RI 12.45 11.46-13.71 10.20 9.49-10.50 12.02 11.53-12.94 14.59 | 14.20-15.18
137Cs 1.65 1.53-10.85 1.75 1.50-6.09 1.70 1.57-12.30 1.53 1.41-1.70

No2 2021 Exviroxwer & lleavm 30




D2-20 a:D2-16 a.qxd 26.05.2021 16:24 Page 31
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Objective: We compared thecontent of homo-
cysteine, hormones and minerals of the blood in
the children with different levels of physical
development living in the settlements near
Chornobyl exclusion zone.

Methods: We used instrumental, laboratory,
mathematical and statistical methods in the
stuady.

Results: 158 children (78 boys and 80 girls)
from Polisskyi district, Kyiv oblast were exam-
ined within the projectsof the European
Commission in Ukraine «Health and Ecological
Programmes Connected with Chornobyl!
Exclusion Zone: Development, Training and
Coordination of Health-Related Projects» and
Rhone-Alpes Regional Council (France). The
studied territory has remained contaminated
with radioactive substances after Chornobyl!
accident until the present day. 137Cs

—®-

incorporation was shown to affect negatively
the physical development (PD) of the children.
137Cs radionuclides cause the disorders of cel-
lular energy, affect negatively thyroid hormone
genesis. A significantly high level of free tri-
iodothyronine (T3), parathyroid hormone (PTH)
and P was established in adolescents with
abnormal low PD in comparison with the chil-
dren with abnormal high PD. Correlations
between the indices of PD, endocrine system
and mineral metabolism, registered in a group
of examined children, reflect the physiological
response of the organism to the cell damage
associated with an exposure to 137Cs
radionuclides. Comparison of the values

of separate metabolic indices with the refer-
ence values does not always reflect objectively
the severity of metabolic disorders.

To identify the metabolic disorders under
conditions of constant incorporation of 137Cs
radionuclides in a child’s organism, it

is necessary to use the information on the
associations among several metabolic indices
in a group of children living in the territory
suffered from the accident at Chornobyl
nuclear power plant.

Keywords: homocysteine, hormones,
calcium, phosphorus, Rohrer's index,
adolescents, radioactivelycontaminated
territories.

ed that 137Cs radionuclides has
a negative effect on metabolic
processes in cells of internal
organs and skeletal muscles.
At the same time, bone skele-
ton formation processes are
not directly dependent on
137Cs.

This radionuclide also has a
negative effect on the synthesis
of thyroid hormones, as evi-
denced by its strong inverse
association with Tg in the group
of children with an insufficient
PG level.

Under these conditions, the
need of peripheral tissues for
thyroid hormones is provided
by an increase in the release of
T, from the iodine molecule
with the help of the 5r deiodi-
nases [14], and in this regard,
an increase in the formation of
T;. This is confirmed by a high-
er blood level of T3 in the chil-

dren with abnormal low PG
compared with the children with
an abnormal high PG level, as
well as a direct association
between a 137Cs specific activi-
ty in a human body and the
blood T3 concentration.

Thyroid hormones, including
T3, have the ability to delay cell
proliferation [15, 16], which can
also be considered one of the
reasons for a decrease in Rl
values.

The studies showed that T; is

able to enhance the activity of
PTH (table 6), and thereby
affect the processes of bone
tissue resorption.

Among the analysed meta-
bolic variables, P had the
largest number of associations
(fig.).

The highest blood P level in
children with normal low PG
indicates that there is disturbed
cellular metabolism associated
with energy problems caused
by the incorporation of 137Cs
into the body. This, in particular,
is proved by a direct associa-
tion between T; and P, and an
inverse association between T,

and P.

We found an inverse associa-
tion between Rl in the examined
«Chornobyl» children and the
activity of PTH, CT and blood P
levels. However, at the same
time, no association between
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Rl and Ca and H, was

observed.

It cannot be omitted that an
increased blood P concentra-
tion was a stimulating factor for
the hormonal metabolism of
the thyroid and parathyroid
glands. We consider this to be a
reflection of the physiological
response of a human body to
cell damage associated with
exposure to 137Cs radionu-
clides.

The associations between P
and PTH, P and T, P and TSH,
reported in this study, have
been previously established by
us in previous studies in groups
of children with no homozygous
variant of the T risk allele of the
MTHFR:677 polymorphism in
the genome, which significantly
reduces the activity of methyl-
enetetrahydrofolate reductase,
one of the the main enzymes of
the folate cycle involved in the
metabolism of H,, [3].

It should be noted that the
current study identified no
associations between between
Ca and PTH, Ca and P, at the
same time, a direct association
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was reported between Ca and
Hey-
The studies showed that
comparison of separate meta-
bolic variables with reference
values is not informative for
determining the health status of
children living in the territory
affected by the accident at the
Chornobyl nuclear power plant.
Under these conditions, infor-
mation on associations bet-
ween several metabolic vari-
ables will be of greater impor-
tance.

Conclusions

137Cs incorporation into a
body negatively affects the
physical growth of children, as
evidenced by the results of a
correlation analysis, as well as
the comparison of values of

—®-

specific activity of this radionu-
clide in groups of children with
different levels of physical
growth.

137Cs radionuclides disturb
the cellular energy and also
have a negative effect on thy-
roid hormone genesis.

The level of T;, PTH and P is
statistically significantly higher
in the blood of children from the
group of abnormal low physical
growth than in that of children
from the group of abnormal
high physical growth.

Of all the analysed metabo-
lites, P had the largest number
of associations, while Ca had
one direct association with H,.

Associations between vari-
ables of physical growth,
endocrine system and mineral

metabolism reported in a group
of children living in the territory
contaminated with radionu-
clides as a result of the
Chornobyl nuclear power plant
accident reflect the physiologi-
cal response of a human body
to cell damage associated with
exposure to 137Cs radionu-
clides.

Comparison of values of sep-
arate metabolic variables with
reference values does not
always objectively reflect the
severity of metabolic disorders
in children after the accident at
the Chornobyl nuclear power
plant.

To identify metabolic disor-
ders under conditions of con-
stant incorporation of 137Cs
radionuclides in a child’s body,

Table 2

Statistically significant differences when comparing variables of metabolic processes
in the blood of examined children from Groups of physical growth 1 and 2

Variables Hcy Tg | TSH T3 T4 |T3/T4| CT | PTH | Ca P Cort RI | 137Cs
?r‘]’irﬁ%‘)a rank1 1 58.41|52.68(70.79|73.65 | 67.29 | 65.18 | 69.76 | 76.44 | 53.71|80.06 | 47.65 | 9.00 |54.74
fr‘]’irﬁ%g)ra”kz 60.84 |61.79 |58.80 | 58.33 | 59.38 | 59.73 | 58.97 | 57.87 | 61.62| 57.27 | 62.62 | 69.00 | 61.45
Mann-Whitney | 840. | 742. | 700. | 652. | 760. | 796. | 718. | 604. | 760. | 543. | 657. | . | 777.
U test value 00 | 50 | 50 | 00 | 00 | 00 | 00 | 50 | 00 | 00 | 00 | - 50
Asymptotic signif-
loanon (2-talled) | 789 | -317 | .188 | .093 | .385 | .550 | .158 | .041 | .384 | .012 | .100 | .000 | .461

Table 3

Statistically significant differences when comparing variables of metabolic processes
in the blood of examined children of Groups of physical growth 1 and 3

Variables Hey | Tg | TSH | T3 T4 |T3/Ta| CT | PTH | Ca P | Cort| RI |137Cs
fr‘]’irﬁ%‘)e rank 115747 |25.94|30.15 | 35.56 | 31.38 | 30.82| 31.62 | 34.97 | 24.68| 37.85 | 21.82| 9.00 |35.00
ﬁ;’irg%? rank2 | 28 24| 28.92|27.04|24.62 | 26.49 | 26.74|26.38 | 24.88 | 29.49 | 23.59 | 30.76 | 36.50 | 24.87
Mann-Whitney | 314. | 288. | 286. | 194. | 265. | 275. | 261. | 204. | 266. | 155. [ 218. | . | 204.
U test value 00 | 00 | 50 | 50 | 50 | 00 | 50 | 50 | 50 | 50 | 00 | - 00
Asymptotic signif-
ioancs (2-taile) | -870 | -524 | 506 | .019 | 295 | .382 | .187 | .031 | .302 | .002 | .056 | .000 | .030

Table 4

Statistically significant differences when comparing the indicators of metabolic processes
in the blood of texamined children of Groups of physical growth 2 and 3

Variables Hey | Tg | TSH | T3 T4 |T3/T4| CT | PTH | Ca P Cort RI [1387Cs
?r‘]’irﬁ%g)ra”k‘ 70.82|71.87|69.30 | 73.82|73.08 | 72.19|71.50 | 71.42 | 70.45 | 72.84 | 69.89 | 52.00 | 79.70
?r\,'ir%gg? rank2171.50|68.63|75.61|63.37 |65.36 | 72.19 | 69.66 | 69.86 | 72.49 | 66.00 | 74.00 | 122.50| 47.42
Mann-Whitney | 1938.]1867.|1782.|1667.| 1742.1834./906.0( 1913.] 1900. 1767.[ 1843.[ , [1061.
U test value 00 | 0 0 0 | 50 | 00| O | 50 | 50 | 00 | 00 00
ﬁgxg“engﬂ‘;ﬁ‘e%r;”" 930 | .676 | .416 | .178 | .319 | .568 | .771 | .840 | .793 | .377 | .596 | .000 | .000
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CPABHUTEJIbHASA OLIEHKA COLEP>KAHWS
B KPOBV FTOMOLMNCTENHA, TOPMOHOB
N MUHEPAJIOB Y JIETEN C PA3JINYHBIM
YPOBHEM ®UN3NHECKOIO PA3BUTHIA,
TNMPOXXVBAKOLLINX BEJIN3U
YEPHOBbI/IbCKOM 30HbI OTYY)KAEHWS
1baHpaxesckuii KO.U., 2[ly6oBas H.P.
1KoopAnHaLUNOHHbIVI aHAJINTUYECKUM LIeHTP
«Ekosiorns v 340poBbe», VIBaHKOB, YKpaviHa
2HaLmMOoHa /IbHbIVI YHUBEPCUTET OXPAaHbI
3a0poBbs YkpavHbl um. [1.J1. LLlynvka, r. Kues,

YkpaunHa

Llenw: cpaBHUTE/IbHAS OLEHKA COAEPXKAHWS B
KpOBU rOMOLMCTENHA, FOPMOHOB Y MMHEPAJIOB
y A€TeVi C pasndHbIM YPOBHEM (PUINYECKOIO
pPasBUTUS, MPOXNBAIOLMX B HACETEHHbIX MYyHK-
Tax B61m3u YepHOObI/IbCKOW 30HbI OTHYXKAEHUS.
MeTtoabl uccnepgoBaHus.
UHCTpyMeHTasibHbIN, 1a60paTopHbI,
mMaremMaruko-CcTaTtuCTUYECKUIA.

Pe3ynbratbl. B pamkax peanavdauvv B YkpavHe
rnpoekToB EBponervickovi koMmuccum
«0340p0OBUTESIbHBIE Y IKOJIOMMYECKMUE MPO-
rpamMmel, cBsi3aHHbIe C YepHOObI/IbCKOVi 30HOV
oT4yxxaeHwvs. loarotoska, oby4eHne n Koopam-
Hauusi MPOEKTOB M0 OXPaHe 340PO0BbSI» U
PervoHasnbHoro Coseta PoH-Anbr (DpaHLms)
obcnenoBaHo 158 peteri (78 manbymnkos n 80
aesoyek) 3 lNonecckoro pavioHa KneBckow
obnactu. Viccnenyemas Tepputopus 40
HacTosLEero BpeMeHu 0CTaeTcsl PaanoakTUBHO
3arpsi3HeHHoV rnocse aBapum Ha YASC.
lMoka3aHo, 4T0 nHkopropaums 13’Cs B opra-

—®-

HU3M HEratTMBHO BJINSIET HA PU3nNYeckoe
passutne (OP) netei. PaanoHyknnabl 137Cs
BbI3bIBAIOT HAPYLLEHNE KJIETOYHOM 3HEPreTUKu,
HeraTnBHO BJISIIOT HA FOPMOHOIreHe3
LUNTOBUAHOM Xee3bl. YCTaHOBJIEH JOCTOBEPHO
BbICOKUV YPOBEHb TPUHOATUPOHUHA
cBobogHoro (Tg), naparnpeouaHoro ropMoHa
(I'Tr) n Py noapocTkoB ¢ AncrapMOHUYHO
HU3kM PP 10 cpaBHEHUIO C AETbMU,
UMELLINMU ANCrapMOHNYHO Bbicokoe PP,
KoppensiunoHHbIe CBSI3M MexXay rnokasatesisimm
®DP, 3HAOKPUHHOM CUCTEMbI Y MMHEPasibHOro
obMeHa, perncTpupyemsie B rpyrine ob6caeno-
BaHHbIX AETEN, OTpaxarT pU3no10rnieckmi
OTBET OpraHn3ma Ha rnoBpPeXAeHNe KJ1ETOK,
CBSI3aHHOE C BO34eViCTBUEM PaANOHYKIINAOB
137Cs. CorniocTaBiieHne 3Ha4eHWi OTAE/IbHbIX
meTabosim4eckmx rnokasaresei ooMeHa
BELLECTB C PEPEPEHTHLIMUN 3HAYEHUNSIMU HE
Bcerza 0O0bEeKTMBHO OTPAXaET TSAXeCTb Hapy-
LueHwi obmeHa BeLlecTB. s onpeneneHvs
HapyLeHui 0OMeHa BeLLeCTB B YCJ/I0BUSIX
rMOCTOSIHHOW MHKOPIopaLumnm paanoHyK/InaoB
137Cs B opraHname pebeHka Heobxoanmo
MCrnosIb30BaTb MHGOPMALMIO O CBSA3SIX MEXAY
HECKOJIbKUMU MeTabOoJIN4eCKMMU rnokas3arteJisi-
MW B rpyrrne AeTeun, NpoXnBaroLLIMX Ha
TeppuTOpUM, NOCTPaAAaBLLE OT aBapun Ha
YepHOObI/IbCKOV aTOMHOU 371EKTPOCTaHLNN.
KnrouyeBbie c/i0Ba: roMoLUNCTENH, rOPMOHBbI,
Kkanbunii, pocgop, nHgekc Popepa,
noapocTKu, pagnoakTUBHO 3arpsi3HeHHbIe
TeppuTopun.

it is necessary to use informa-
tion on associations between
several metabolic variables in a
group of children living in the
territory affected by the
Chornobyl nuclear power plant
accident.
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Table 5

Number of cases of differences in the analyzed variables
with reference values in groups of children

Dubova N.F. Comparative Vari- Total group Group 1 Group 2 Group 3
assessment of metabolic ables| Aps. % Abs. | % | Abs. % | Abs. | %
processes in children living in H 84 5316 9 |s004] 55 5340 | 20 | 5263
the areas affected by the oy : : : :
Chornoby| Nuclear Power p|ant TSH 4>RV 2.53 1>RV | 5.88 1>RV 0.97 2>RV | 5.26
accident. Joskinns 1a 340- 18>RV, | 11.39; 12>RV; | 11.65;
pos’s. 2017. Ne 4. C. 27-30. Ta 1<rv'| 063 |3>RV |17.65| Jcpy’'| 097 |3>RV| 7.90
2. Bandazheuskyi Yu.l. T
; 49<RV | 31.01 | 4<RV |23.53| 29<RV | 28.16 | 6<RV| 42.11

Dubova N.F. The regulation of 4
Ca]cium_phosphorus metabo_ PTH 6>RV 3.80 1>RV | 5.88 4>RV 3.88 1>RV 2.63
lism in the body of children liv- CT - - - - - - - -
ing in the conditions of the Cort |22>RV| 13.92 | 2>RV |11.76| 17>RV | 16.50 | 3>RV | 7.90
consequtnces of the
Chernobyl accident. New T 3>RV; | 1.90; | 1 gy | 588 | 22RV; | 1.94 | 1opy | 263
stages of development of 9 3<RV | 1.90 2<RV | 1.94
modern science in Ukraine and | .~ [14>Rv;| 8.86; |1>RV;|5.88; | 8>RV; | 7.77; |5>RV;| 13.16;
EU countries : monograph. 7<RV | 443 | 1<RV | 5.88 | 5<RV | 4.85 | 1<RV| 2.63
4-th ed. Riga, Latvia : Baltija

S ) P 5>RV 3.17 1>RV | 5.88 | 4>RV 3.88 | O>RV 0
Publishing, 2019. P. 1-20. DOI:

https://doi.org/10.30525/978-
9934-588-15-0-65
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Note: RV - reference values.
differences between groups.

There are no significant statistical
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4. Bandazheuskyi Yu.,
Dubova N. The role of the
folate cycle genome in estab-
lishing links between homocys-
teine, hormones of the pitu-
itary-thyroid axis and vitamins
of the «B» group in children

Fig.
Associations between
Rohrer’s index and blood
metabolic variables in
children from a total group
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from the districts, bordering
the Chornobyl exclusion zone.
Innovative scientific research-
es: European development
trends and regional aspect :
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Baltija Publishing, 2020. P. 42-
62. DOI:
https://doi.org/10.30525/978-
9934-588-38-9-53

5. 3aranbHoO03MMeTpUYHA
nacnopTusauis Ta pesynbratu
JIBJ1-MOHIiTOpUHrY y Hacene-
HUX NYHKTax YKpaiHu, ki
3a3Hanu pagioakTUBHOMO
3abpyaHeHHs nicng
YopHObOMNbCbKOT KaTacTPOPU.
Hani 3a 2011 p. 3BIPKA 14. K.
: MOS3 Ykpainun, 2012. 99 c.
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i3MYHOr0 PO3BUTKY LLKOJISI-
pis. Bun. 3 / 3a 3ar. pea.
Cepatoka A.M. Kuis : TOB
«Kaska», 2010. 60 c.

7. bapaHos A.A., Kyuma B.P,,
Amnonbekas K0.A. n ap.

Table 6

Results of correlation analysis between RI, 137Cs
and metabolic variables in children from Polessky district

Paramet Correlation

Para- Correlation coef-

ers coefficient Value meters ficient Value
Spearman’s |-.241** Spearman’s .206**
f;'%s Sign. (2-tailed), p| .002 |137Cs & T|Sign. (2-tailed), p| .010
N 158 N 158
Spearman’s -.175* Spearman’s .314**
AlS [Sign. (2-tailed), p| .028 | He, & Ca [Sign. (2-tailed), p| .000
N 158 N 158
Spearman’s |-.216** Spearman’s |-.239**
-'?:L& Sign. (2-tailed), p| .006 | TSH & T4 |Sign. (2-tailed), p| .002
N 158 N 158
Spearman’s  |-.250** Spearman’s 211%
El & Sign. (2-tailed), p| .002 | TSH & T3 |Sign. (2-tailed), p| .008
N 158 N 158
Spearman’s -.165* Spearman’s 178*
A& [Sign. (2-tailed), p| 038 | TSH &P [Sign. (2-tailed), p| .026
N 158 N 158
Spearman’s .243** Spearman’s -.196*
-||:—2-H & Sign. (2-tailed), p| .002 T4 &P |[Sign. (2-tailed), p| .014
N 158 N 158
Spearman’s .301** Spearman’s .187*
PETH & Isign. (2-tailed), p| .000 | T4 & Cort [Sign. (2-tailed), p| .019
N 158 N 158
Spearman’s .290**
:,3 & ISign. (2-tailed), p| .000 ; ; ;
N 158

Note: * — correlation is significant at the 0.05 level (2-tailed);
** — correlation is significant at the 0.01 level (2-tailed).
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