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SAJIEXXHICTb METABOJTIYHUX ACOLIALIA
KAJIbLJIIO | @OCDOPY Bl/f] CTAHY TEHOMA
POJIATHOIO UMKJITY Y AITEU, SKI TPOXXVBAIOTH
HA TEPUTORPII, LLIO INMOCTPAXXLAJIA Bl ABAPII

HA YOPHOBWJ/IbCbKI ATOMHIN
EJIEKTPOCTAHLII

xploring the mechanisms of min-
eral metabolism regulation is of
great importance in the organi-
sation of curative and preventive
measures of osteoporosis — a
disease that leads to bone frac-
tures [1].

Despite the wide prevalence of
osteoporosis, its pathogenesis is
poorly studied. A relationship has
been found between the risk of
osteoporosis in adults and ele-
vated blood levels of homocys-
teine — a metabolite of the essen-
tial amino acid methionine [2].

It has been concluded that
homocysteine is a predictor of
bone fractures in adults [3].
Nearly 30 years after the acci-
dent at the Chornobyl nuclear
power plant (CNPP), hyperho-
mocysteinemia has been report-
ed in a large number of the chil-
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dren examined living under con-
ditions of constant radiation
exposure [4]. In this regard, it is
important to determine a rela-
tionship of calcium and phos-
phorus with hormones regulating
mineral metabolism taking into
account the state of genome of
folate metabolism affecting
homocysteine formation.

The purpose of this study
was to identify associations
between blood levels of calcium,
phosphorus and hormones regu-
lating mineral metabolism, taking
into account the state of genome
of folate metabolism in children
living in a district affected by the
Chornobyl accident.

Material and methods. The
study was conducted within the
implementation of projects of the
European Commission in Ukraine

LiiHOro BrJinBY, HOCINCTBO reHoTuny T/T

MTHFR:677, O CYyrnpOBOAXYETbCS BUPAXKEHOIO
rinepromMoumncTeiHeMiero, crpuse opmMyBaHHIO
3BOPOTHOIr0 KOPEJISLIMHOIro 3B’93Ky CepeaHbOi

cunv mixx Ca i TTI. BoagHoYac B yCix reHeTUYHUX
rpyrnax ¢osiaTtHoro Uuksy BifiCYTHI KOPEsSLiHI
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MeTta gocnip>keHHs1: BU3HaYeHHSI KOPEISLIVIHUX
3B'93KiB M>X BMICTOM Y KDOBW KaJibLijto, pocpopy i
ropMoHamu, LLO PEryJItoTh MiHepasibHUi 0OMIH, 3
ypaxyBaHHsSIM CTaHy reHoma ¢Gos1aTHOro LKy y
AITeN, SKi MPOXUBAaIOTb y ParioHi, L0 MNOCTPaxXaaBs Bif
aBapii Ha YopHOOW/IbChKIli aTOMHIVi €1eKTPOCTaH L.
MeToau gocnipg>xeHHs: iMyHOXIMIYHUIA, MaTemMa-
TUKO-CTATUCTUYHUIA.

Pe3ynbratn. [lpy 0OCTEXEHHI AiTEM, SKi MeLL-
KaroTb y ParoHi, Lo nocTpaxaan Bia aBapii Ha
YopHOBWIbChKIVi aTOMHIV €eNeKTpoCcTaHuii, Havbisb-
LY MMTOMY Bary BUNaaKiB rineproMoumncTeiHemii
6y/10 BUSIBJIEHO y rpyrnax 3 reHotunamu T/T
MTHFR:677 i G/G MTR:2756. Y gitevi, siki npoxu-
BaloTb y PavioHi, L0 MOCTPaxaas Bia aBapii Ha
YAEC, P nopiBHsiHo 3 Ca, Mae OifbLL TiCHI 3B’3Ku 3
ropMoHamu, siKi PerysioTbe MiHepasibHUY 0OMIH. Y
AITeV, sIKi MPOXnBaKOTb B YMOBax roCcTiiHOro paaia-

3B’a3ku Mixx Ca i [Tl, Ca i P. Y rpynax 100% Hocii-
cTBa asnesnei pyusuky rnonaimopgiamis MTHFR:C677T
i MTR:A2756G 3B’a30k Mixx P i 1Tl 6yB BigcyTHIM. Y
rpyrnax 3 roMO3UroTHUM HOCIFICTBOM 3a3Ha4YeHuX
anenei pusuky (reHotunu T/T MTHFR:677 i G/G
MTR:2756) He BusiBIeHO 3B’°3KiB P 3 ropMoHamu,
LL{O PEryto0Tb MiHEPaIbHME 0OMIH. SHUXEHHS
aKTUBHOCTI GEepPMEHTIB METIIEHTETpariapogoiar-
penykrasu i B,-3a1exHoi MEeTIOHIH-CUHTasu, y
3B’s1I3KY 3 HOCIVICTBOM aJiesieli pu3nky reHeTU4HuxX
nonimop@iamiB MTHFR:C677T i MTR:A2756G, ripu-
3BOANTb A0 rOpYLUEHHS Qi3i00riYHOI perynsauii
¢docpopHoro obmiHy. OuiHKY cTaHy KasbLivi-¢oc-
¢$OopHOro 06MiHy y AiTev i3 parioHiB, L0 MOCTPAX-
aanuv Bia aBapii Ha YAEC, cnig npoBoanTy 3 ypaxy-
BaHHSIM PIiBHS rOMOLINCTEIHY Y KDOBU | reHOTUITy
¢onarHoro umkiy. OTpuMaHi pe3yabTatv MOXYTb
Oy TV BUKOPUCTaHUMM 11i 4ac POo3pPOo6KU rporpamm
npo@inakTvky nopyLIeHb MiHEPaIbHOro OOMIHY y
AITeV, SIKi MPOXNBAIOTh Y parioHax, Lo rnocTpaxaa-
s Bia aBapii Ha YAEC.

Kno4oBi cnoBa: ponaTtHuii LNk, reHoTurl,
roMoumncTeiH, kanbyiv, pocgpop, ropMoHu,
panioakTUBHO 3a6py[HeHa TepuTopis.
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«Health and Ecological Prog-
rammes around the Chornobyl
Exclusion Zone: Development,
Training and Coordination of
Health-Related Projects» and the
Rhdpne-Alpes Regional Council
(France). 158 children (78 boys
and 80 girls) from Polessky dis-
trict of Kiev region underwent
laboratory examination. Accor-
ding to data of dosimetry certifi-
cation of settlements, the territo-
ry of the district has remained
contaminated with radioactive
substances after the CNPP acci-
dent until the present day (having
the 137Cs soil contamination den-
sity of 0.17 up to 1.9 Cu/km?2) [5].

The examined children’s aver-
age age was (14.8+0.1) years old
(95% CI 14.7-15.0 years old).

All the children who attended
school had blood drawn from the
ulnar vein after fasting in the
morning.

The blood samples were
analysed at a laboratory certified
under quality standards with the
agreement of the parents. Thus,
we assessed blood levels of
homocysteine (H.), ionized calci-

um (Ca), phosphorus (P), para-
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thyroid hormone (PTH), calci-
tonin (CT), pituitary thyroid-stim-
ulating hormone (TSH), free tri-
iodothyronine (T5), free thyroxine
(T,), cortisol (C) and the state of
the genetic system of folate
metabolism (FM).

Plasma homocysteine concen-
trations were measured using a
chemiluminescent immunoassay
(CLIA) method. Analyser and test
kit: Architect 1000 (ABBOT
Diagnostics, USA). Plasma homo-
cysteine levels in the children of
over 10 umol/L were defined as
hyperhomocysteinemia.

Ca levels were measured using
an ion-selective method. Ana-
lyser and test kit: AVL 9180;
Roche Diagnostics (Switzerland).
The reference values were 1.16-
1.32 mmol/L.

P concentrations were deter-
mined using the spectrophoto-
metric method. Analyser and test
kit: Cobas 6000, Roche
Diagnostics (Switzerland). The
reference values for boys were
0.95-1.65 mmol/L, for girls —
0.90-1.55 mmol/L.

PTH concentrations were deter-
mined using an electrochemilumi-

Table 1
Groups of children with a certain FM polymorphism genotype
Group number Genotype Group number Genotype
1 MTR:2756 A/A 7 MTHFR:677 C/C
2 MTR:2756 A/G 8 MTHFR:677 C/T
3 MTR:2756 G/G 9 MTHFR:677 T/T
4 MTHFR:1298 A/A 10 MTRR:66 A/A
5 MTHFR:1298 A/C 11 MTRR:66 A/G
6 MTHFR:1298 C/C 12 MTRR:66 G/G
Table 2

Proportion of hyperhomocysteinemia in groups of
examined children

Number of NurT|1_|be;r1c(>)f cr?]soti}s.l_with
n%:ggpe)r Genotype children i o 7 F
in a group solute %
number

1 MTR:2756 A/A 104 58 55.8
2 MTR:2756 A/G 45 18 40.0
3 MTR:2756 G/G 9 8 88.9
4 MTHFR:1298 A/A 82 42 51.2
5 MTHFR:1298 A/C 60 33 55.0
6 MTHFR:1298 C/C 16 9 56.3
7 MTHFR:677 C/C 79 34 43.0
8 MTHFR:677 C/T 60 35 58.3
9 MTHFR:677 T/T 19 15 79.0
10 MTRR:66 A/A 32 12 37.5
11 MTRR:66 A/G 72 37 51.4
12 MTRR:66 G/G 54 35 64.8
General group 158 84 53.2

nescent immunoassay (ECLIA)
method. Analyser and test kit:
Cobas 6000; Roche Diagnostics
(Switzerland). The reference val-
ues were 15.0-65.0 pg/mL.

T3 concentrations were meas-

ured using an electrochemilumi-
nescent immunoassay (ECLIA)
method. Analyser and test Kit:
Cobas 6000; Roche Diagnostics
(Switzerland). The reference val-
ues were 2.3-5.0 pg/mL.

T, levels were determined
using an electrochemilumines-
cent immunoassay (ECLIA)
method. Analyser and test Kit:
Cobas 6000; Roche Diagnostics
(Switzerland). The reference val-
ues were 1.1-1.8 ng/dL.

TSH concentrations were deter-
mined using an electrochemilumi-
nescent immunoassay (ECLIA)
method. Analyser and test Kit:
Cobas 6000; Roche Diagnostics
(Switzerland). The reference val-
ues were 0.27-4.2 ulU/mL.

CT levels were measured using
a chemiluminescent immunoas-
say (CLIA) method. Analyser and
test kit: Immulite (Siemens AG),
Germany. The reference values
were up to 11.5 pg/mL.

C levels were measured using
an electrochemiluminescent im-
munoassay (ECLIA) method.
Analyser and test kit: Cobas
6000; Roche Diagnostics (Swit-
zerland). The reference values
were 6.2-19.4 ug/dL.

The following allelic variants
were identified during genetic
analysis of FM: C677T and
A1298C of the MTHFR gene
(synthesis of the methylenete-
trahydrofolate reductase enzy-
me), A2756G of the MTR gene
(synthesis of the B,-dependent
methionine synthase enzyme)
and A66G of the MTRR gene
(synthesis of the methionine syn-
thase reductase enzyme). A real-
time PCR method was used.
Analyser and test kit: DT-96
detecting thermocycler, DNA-
Technology (Russia).

During the study, we formed
groups of children with a certain
genotype of the FM polymor-
phisms under study (table 1).

The statistical processing of
the results obtained was per-
formed using the IBM SPSS
Statistics 22 software (USA). The
arithmetic mean (M), * standard
error of mean (m), confidence
interval for the mean value (95%
Cl), median (Me), interquartile
range (IR), minimum and maxi-
mum parameter values and per-
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centiles were calculated for the
variables analysed. The distribu-
tion hypothesis was tested (a
Kolmogorov-Smirnov test). All
the parameters under study did
not conform to the normal distri-
bution law, thus, a non-paramet-
ric Mann-Whitney U test was
used to compare values. The sta-
tistical 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 lev-
els of H, and Ca, Hc and P, as
well as Ca and P and PTH, CT,
TSH, T3, T4, and C were identi-
fied with the help of Spearman’s
rank correlation coefficient (r,,).
The strength of the association
was assessed according to a
typical scale: weak — 0 to 0.299;
moderate — 0.3 to 0.699; strong
-0.71t01.0.

Results and discussion.
The proportion of hyperhomo-
cysteinemia in separate genet-
ic groups reflected the state of
FM. This value had statistical
differences with the same value
in most groups, except for the
groups Ne 3, 5, 8, 12, and in the
group Ne 3 in most groups,
except the group Ne 9 (tables
2, 3).

During the study, the following
associations of ionized Ca were
found:

a) a weak inverse association
with T, in the group 5, carriership
of the MTHFR:1298 A/C geno-
type;

b) a moderate inverse associa-
tion with T, in the group 10, carri-
ership of the MTRR:66 A/A geno-
type;

c) a weak direct association
with CT in the group 8, carrier-
ship of the MTHFR:677 C/T
genotype;

d) a moderate inverse associa-
tion with TSH in the group 9, car-
riership of the MTHFR:677 T/T
genotype (table 4).

During the study, the following
associations of P were observed:

Direct associations with PTH
(moderate), with TSH and T4
(weak); an inverse association
with T, (weak); in the group 1
(carriership of the MTR:2756 A/A
genotype);

A direct association with T3
(moderate), an inverse associa-

tion with C (moderate) in the
group 2 (carriership of the
MTR:2756 A/G genotype);

Direct associations with T,
(moderate), with PTH (weak)
in the group 4 (carriership of
the MTHFR:1298 A/A geno-
type);

A direct association with PTH
(weak) in the group 5 (carriership
of the MTHFR:1298 A/C geno-
type);

A direct association with PTH
(moderate) in the group 6 (carri-
ership of the MTHFR:1298 C/C
genotype);

Direct associations with PTH and
T; (moderate), with TSH (weak) in
the group 7 (carriership of the
MTHFR:677 C/C genotype);

g IR g 3 T "W
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Direct associations with TSH
and T; (weak), and an inverse
association with T, (moderate) in
the group 8 (carriership of the
MTHFR:677 C/T genotype);

Direct associations with PTH
and T3 (moderate) in the group
10 (carriership of the MTRR:66
A/A genotype);

Direct associations with PTH
and T5; (weak) in the group 11
(carriership of the MTRR:66 A/G
genotype);

Direct associations with PTH and
TSH (weak), inverse associations
with C (moderate), with T, (weak)
in the group 12 (carriership of the
MTRR:66 G/G genotype) (table 5).

Thus, during the study we
found associations between Ca

Table 3

Results of statistically significant differences when comparing
blood H, levels in the children examined

Comparison Statistical Comparison . L
groups significance groups Statistical significance

1 t=2.88 1 t=4.81
9 p=0.005 3 p=0.000010
2 t=4.02 2 t=5.57
9 p=0.0004 3 p=0.000011
3 t=1.23 4 t=3.26
9 p=0.23 3 p=0,0021
4 t=2.26 5 t=2.93
9 p=0.028 3 p=0.006
S t=1.59 6 t=4.05
9 p=0.06 3 p=0.001
6 t=2.50 7 t=6.18
9 p=0.02 3 p=0.00001
7 t=4.23 8 t=2.64
9 p=0.0001 3 p=0.0012
8 t=1.68 9 t=1.23
9 p=0.099 3 p=0.23
10 t=3.87 10 t=5.2
9 p=0.0007 3 p=0.00007
11 t=3.17 11 t=4.9
9 p=0.0026 3 p=0.00002
12 t=1.63 12 t=3.15
9 p=0.109 3 p=0.003
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and hormones involved in miner-
al metabolism in certain genetic
groups of children from the
raions affected by the CNPP
accident. An inverse association
between Ca and TSH in the group
9 with the MTHFR:677 T/T geno-
type was the most pronounced
(table 4). The greatest number of
cases of hyperhomocysteinemia
(tables 2, 3) and the highest
blood levels of homocysteine
were found in this group [6].

The heterozygous version of
carriership of the T allele of this
polymorphism - group 8 -
MTHFR:677 C/T genotype — was
accompanied by a smaller pro-
portion of cases of hyperhomo-
cysteinemia and lower blood lev-
els of H., moreover, there was no
association between Ca and
TSH, as well as in the case of
absence of carriership of the T
allele — group 7 — MTHFR:677
C/C genotype.

Thus, the formation of an
inverse association between Ca
and TSH occurred in the groups
of carriership of the MTHFR:677
T/T genotype in the presence of
the largest proportion of cases of
hyperhomocysteinemia and the
highest blood H,, levels.

The studies conducted showed
a moderate inverse association
between Ca and T, in the group
10 - MTRR:66 A/A genotype,
and a weak inverse association
between Ca and T, in the group 5
- MTHFR: 1298 A/C genotype,

—®-

as well as a weak association
between Ca and CT in the group
8 - MTHFR:677 C/T genotype
(table 4).

No associations were found
between Caand PTH, Caand Pin
all the genetic groups of FM of
the cohort of children examined.

P had more associations than
Ca (table 5). First of all, these are
moderate direct associations
between P and PTH in the groups
of carriers of homozygous vari-
ants of neutral polymorphisms:
group 1 — MTR:2756 A/A, group
7 — MTHFR:677 C/C, group 10 -
MTRR:66 A/A, as well as associ-
ations between P and T3 in the
following groups: 1 — MTR:2756
A/A, 4 — MTHFR:1298 A/A, 7 —
MTHFR:677 C/C, 10 - MTRR:66
A/A.

A moderate direct association
was observed between P and
TSH in the group 12 — MTRR:66
G/G. A moderate association was
reported with cortisol in the same
group and in the group 2 -
MTR:2756 A/G. A moderate
inverse association was detected
between P and T, in the group 8 -
MTHFR:677 C/T, and weak
inverse associations were found
between P and T, in the groups 1
- MTR:2756 A/A and 12 -
MTRR:66 G/G.

Thus, it should be noted that
there is a presence of associa-
tions between P and PTH, P and
T3 in the groups formed on the
basis of 100% carriership of

Table 4

Associations between Ca and hormones values in groups of
children with different genetic polymorphisms

. ] Parameters
O\ | Parameter | ComeITER e LT T er | 7o,
’ pg/mL | ulU/mL
Spearman’s -0.2761
5 Ca, mmol/L | Sign. (2-tailed), p 0.033
N 60
Spearman’s 0.2551
8 Ca, mmol/L | Sign. (2-tailed), p 0.049
N 60
Spearman’s -0.6382
9 Ca, mmol/L | Sign. (2-tailed), p 0.003
N 19
Spearman’s -0.3591
10 | Ca, mmol/L | Sign. (2-tailed), p 0.044
N 32

Notes: 1 — correlation is significant at the 0.05 level (2-tailed);
2 — correlation is significant at the 0.01 level (2-tailed).

homozygous variants of neutral
alleles of FM polymorphisms. No
associations were observed
between P and hormones regu-
lating mineral metabolism in the
group 9 - MTHFR:677 T/T and in
the group 3 - MTR:2756 G/G.

In our opinion, this may be due
to a larger proportion of cases of
hyperhomocysteinemia in these
groups (tables 2, 3). The associ-
ation between P and PTH disap-
pears and the one between P and
T3 weakens significantly already

in the presence of heterozygous
carriership of risk alleles in the
groups 8 (MTHFR:677 C/T geno-
type) and 2 (MTR:2756 A/G
genotype) (table 5).

Given that H; contributes to the
development of osteoporosis [2],
its increased production in the
group of children — carriers of the
MTHFR:677 T/T genotype may
be regarded as an event that
contributes to bone demineral-
ization and the release of Ca into
the blood.

At the same time, folic acid
status should be taken into
account. The homozygous car-
riership of the T allele of the
MTHFR:C677T polymorphism
was accompanied by the lowest
blood levels of folic acid [7, 8] in
the groups of children from the
districts affected by the CNPP
accident.

The negative effect of the T/T
MTHFR:C677T genotype and low
levels of folic acid, as well as
riboflavin in the blood on bone
mineralization in adults is known
[9].

It also should be noted that the
MTR:2756 G/G genotype has a
negative effect on mineral
metabolism, since there is a
blocking of transfer of the methyl
group to H,, because of the lack
of activity of the B,-dependent
methionine synthase enzyme.

Thus, there are no associations
between P and hormones
involved in mineral metabolism,
in particular PTH and T3 in the
groups of children who are carri-
ers of the MTHFR:677 T/T and
MTR:2756 G/G genotypes.

The findings show that the
genome of FM plays an impor-
tant role for the physiological
regulation of calcium/phospho-
rus metabolism in the body of
children living under conditions
of environmental distress associ-
ated with the accident at the
CNPP.
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In light of this, it is necessary to
take into account the state of
genome of folate metabolism
and blood homocysteine con-
centrations when organising
medical preventive activities
against osteoporosis in children
living in districts affected by the
CNPP accident.

Conclusions

The largest proportion of cases
of hyperhomocysteinemia was
found in the groups with the
MTHFR:677 T/T and MTR:2756
G/G genotypes when examining
the children living in the districts
affected by the CNPP accident.

In the children living in the dis-
trict affected by the CNPP acci-
dent, P has stronger associations
with hormones that regulate min-
eral metabolism compared to Ca.

In the children living under con-
stant radiation exposure, the car-
riership of the MTHFR:677 T/T
genotype accompanied by mar-
ked hyperhomocysteinemia con-
tributes to the formation of the
moderate inverse association
between Ca and TSH. At the
same time, no associations were
found between Ca and PTH, Ca
and P in all genetic groups of
folate metabolism.

There was no association
between P and PTH in the groups
with 100% carriership of the risk
alleles of the MTHFR:C677T and
MTR:A2756G polymorphisms.

No associations were observed
between P and hormones that
regulate mineral metabolism in
the groups with homozygous
carriership of the above risk alle-
les (MTHFR:677 T/T and
MTR:2756 G/G genotypes).

The decrease in the activity of
the methylenetetrahydrofolate
reductase and Bi,-dependent

methionine synthase enzymes
due to the carriership of risk alle-
les of the MTHFR:C677T and
MTR:A2756G genetic polymor-
phisms leads to impaired physio-
logical regulation of phosphorus
metabolism.

The assessment of calci-
um/phosphorus metabolism in
children from districts affected
by the CNPP accident should be
carried out taking into account
blood homocysteine levels and
folate metabolism genotype.

The findings can be used in
developing a programme for the
prevention of mineral metabo-
lism diseases in children living in
areas affected by the CNPP acci-
dent.
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Table 5

Associations between the values of P and hormones in groups
of children with different genetic polymorphisms

G b Correlati Parameters
roup| Para- orrelation
Ne meter | coefficient | PTH, TSH, Ts, Ts, C,
pg/mL | ulU/mL | pg/mL | ng/dL | Hg/dL
Spearman’s| 0.4822 | 0.2011 | 0.2592 |-0.2161
P, Sign.
1 mmol/L | (2-tailed), p 0.0001 | 0.041 0.008 | 0.028
N 104 104 104 104
Spearman’s 0.303! -0.310!
P, Sign.
2 | mmol/L | (2-tailed), p 0.043 0.038
N 45 45
Spearman’s| 0.2801 0.3972
P, Sign.
4 | mmol/L | (2-tailed), p| 901 0.0001
N 82 82
Spearman’s| 0.2831
P, Sign.
5 | mmol/L | (2-tailed), p| 9-029
N 60
Spearman’s| 0.5191
P Sign.
6 | mmol/L | (2-tailed), p| ©-03°
N 16
Spearman’s| 0.4112 | 0.2241 | 0.3262
P Sign.
7 mmol/L | (2-tailed), p 0.0001 | 0.047 | 0.003
N 79 79 79
Spearman’s 0.2841 | 0.2931 |-0.3762
P, Sign.
8 mmol/L | (2-tailed), p 0.028 | 0.023 | 0.003
N 60 60 60
Spearman’s| 0.4051 0.4812
P, Sign.
10 | mmol/L | (2-tailed), p| 9-021 0.005
N 32 32
Spearman’s| 0.2601 0.2721
P, Sign.
T mmol/L | (2-tailed), p| 9927 0.021
N 72 72
Spearman’s| 0.2701 | 0.3261 -0.2701| -0.3281
P Sign.
12 mmol/L | (2-tailed), p 0.049 | 0.016 0.049 | 0.016
N 54 54 54 54

Notes: 1 — correlation is significant at the 0.05 level (2-tailed);
2 — correlation is significant at the 0.01 level (2-tailed).
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THE METABOLIC RELATIONSHIP OF CALCIUM
AND PHOSPHORUS TO THE STATE OF GENOME
OF FOLATE METABOLISM IN CHILDREN LIVING

IN THE AREAS SUFFERED FROM THE CHORNOBYL
NUCLEAR POWER PLANT ACCIDENT
1Bandazhevskyi Yu.l., 2Dubova N.F.

1Ecology and Health Coordination and Analytical
Centre, Ivankiv, Ukraine

2National P.L. Shupyk Medical Academy

of Postgraduate Education, Ministry of Public Health
of Ukraine, Kyiv

A state of hyperhomocysteinemia was revealed in the
large number of examined children living under con-
ditions of constant radiation exposure. At the same
time, taking into account the connection of homocys-
teine with the processes of osteogenesis, it is impor-
tant to show the connection of calcium and phospho-
rus with hormones that regulate mineral metabolism,
including the state of the folate cycle genome.
Objective: We identified the correlations between
blood levels of calcium, phosphorus, and hormones
regulating mineral metabolism, taking into account
the state of genome of folate metabolism in children
living in a district suffered from the accident at the
Chornobyl nuclear power plant.

Methods: We used immunochemical and mathe-
matical-and-statistical methods.

Results: When examining children living in the area
suffered from the accident at the Chornobyl nuclear
power plant, the largest proportion of cases of
hyperhomocysteinemia was found in the groups with
T/T MTHFR: 677 and G/G MTR: 2756 genotypes. In
children living in the area suffered from the accident

—®-

at the ChNPP, P, in comparison with Ca, has closer
links with hormones that regulate mineral metabo-
lism. In children living under conditions of constant
radiation exposure, the bearing of T/T MTHFR:
677genotype, accompanying by the severe hyper-
homocysteinemia, contributes to the formation of
the inverse correlation of the medium force between
Ca and TSH. At the same time, there are no correla-
tions between Ca and PTH, Ca and P in all genetic
groups of the folate cycle. There was no connection
between P and PTH in the groups of 100% bearing
of risk alleles of MTHFR: C677T and MTR: A2756G
polymorphisms. There were no connections of P
with hormones that regulate mineral metabolism in
the groups with homozygous bearing of noted risk
alleles (genotypes T/T MTHFR: 677 and G/G MTR:
2756). A decrease in the activity of methylenete-
trahydrofolate reductase and B,-dependent
methionine synthase enzymes, in connection with
the bearing of risk alleles of MTHFR: C677T and
MTR: A2756G genetic polymorphisms, leads to
impaired physiological regulation of phosphoric
metabolism. Assessment of calcium-phosphorus
metabolism in children from the areas suffered from
the accident at the Chornobyl NPP should be carried
out taking into account the level of homocysteine in
blood and the genotype of folate cycle. The obtained
results can be used in the development of the pro-
gram on the prevention of mineral metabolism disor-
ders in children living in the areas suffered from the
accident at the ChNPP.

Keywords: folate metabolism, genotype,
homocysteine, calcium, phosphorus, hormones,
radioactive contaminated territory.

y OeTen, NpoXnBaoLWKX Ha Tep-
puTOpUKN, 3arpsi3HEHHONM paano-
HYKTMOoamMun B pe3dynbraTte aBa-
pun Ha YepHOOLILCKOM aToM-
HOI 3NEeKTPOCTaHUUN.
lNeanatpus. Bocto4Hasi EBpona.
2017.T. 5. Ne 1. C. 25-32.

5. Nlixtapeos |.A., KosraH J1.M.,
Bacwunenko B.B. Ta iH. 3aranbHo-
[O3MMETPMYHA NacnopTm3aLlis Ta
pesynstaTtu JIBJ1-MOHITOpUHry y
HaceneHux nyHkTax YkpaiHu, axi
3a3Hanun pagioakTMBHOMO 3abpya-
HeHH$ nicnss YopHOOWNLCBKOI
katacTpodu. JaHni 3a 2011 p.
36ipka 14. K., 2012. 99 c.

6. Bandazhevskyi Yu.l., Dubo-
va N.F. MTHFR:677TT genotype
and state of hyperhomocys-
teinemia in the children of regi-
ons suffered as a result of the
accident at the Chornobyl nuclear
power plant. JoBkinnisi Ta 340-
poB’s. 2018. Ne 2 (86). P. 10-15.

7. Bandazhevsky Yu.l., Dubo-
va N.F. Genome of folate metab-
olism and folic acid deficiency in
children living in areas affected
by the Chornobyl nuclear power
plant accident. 36ipHuK Hayko-
BUX ripaLb CriBPOOITHUKIB
HMATIQO im. IN.J1. WWynuka. 2018.
Vol. 29. P. 304-311.

8. Bandazheuski Yu.,
Dubovaya N. MTHFR:677TT

genotype and the level of vitamin
Bg in children, who live in the

areas affected by the Chornobyl
nuclear power plant accident.
Pediatrics. Eastern Europe.
2018. Vol. 6, Ne 2. P. 249-255.

9. Fratoni V., Brandi M.L.

B Vitamins, homocysteine and
bone health. Nutrients. 2015.
Ne 7 (4). P. 2176-2192.

REFERENCES

1. Clarke M., Ward M.,

Strain J.J., Hoey L., Dickey W.
and McNulty H. Proc. Nutr. Soc.
2014; 73 : 330-339. DOI:10.
1017/S0029665114000044

2. Ravichandran S., Ashish K.J.,
Krishnagopal R. and Surend-
her K.R. Int. J. Med. Res. Rev.
2016 ;4 (4) : 557-561.

3. McLean R.R., Jacques P.F,,
Selhub J., Tucker K.L.,
Samelson E.J., Broe K.E. et al.
Engl. J. Med. 2004; 350 (20) :
2042-2049.
DOI:10.1056/NEJM0a032739

4. Bandazhevskiy Yu.l. and
Dubovaya N.F. Pediatriia.
Vostochnaia Evropa. 2017 ; 5 (1)
: 25-32 (in Russian).

5. Likhtarov I.A., Kovhan L.M.,
Vasylenko V.V. et al.
Zahalnodozymetrychna pas-
portyzatsiia ta rezultaty LVL-
monitorynhu v naselenykh punk-

takh Ukrainy, yaki zaznaly
radioaktyvnoho zabrudnennia
pislia Chornobylskoi katastrofy.
Dani za 2011 r. Zbirnyk 14
[General Dosimetric Certification
and Results of LVL-Monitoring in
the Settlements of Ukraine
Suffered from the Radioactive
Contamination after the
Chornobyl Accident. Data for
2011. Collected Book 14]. Kyiv ;
2012 : 99 p. (in Ukrainian).

6. Bandazhevskyi Yu.l. and
Dubova N.F. Dovkillia ta zdorovia
(Environment & Health). 2018 ; 2
(86) : 10-15. https://doi.org/
10.32402/dovkil2018.02.010

7. Bandazhevsky Yu.l. and
Dubova N.F. Genome of Folate
Metabolism and Folic Acid
Deficiency in Children Living in
Areas Affected by the Chornobyl
Nuclear Power Plant Accident. In
: Collection of Scientific Works
of Staff Members of NMAPE.
2018 ;29 : 304-311.

8. Bandazheuski Yu. and
Dubovaya N. Pediatrics. Eastern
Europe. 2018 ; 6 (2) : 249-255.

9. Fratoni V., Brandi M.L. B
Vitamins, Homocysteine and
Bone Health. Nutrients. 2015.

Ne 7 (4). P. 2176-2192. doi:
10.3390/nu7042176.

Haaiviluna no pegakuii 30.08.2019

Ned 2019 Exviroxmevt & Weawmm 56



