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Genetic polymorphisms and the level of blood
homocysteine in children and their mothers
from the areas affected by the Chernobyl nuclear
power plant accident

[eHeTuYecKne NoNMMOPPGU3MbI 1 YPOBEHb TOMOLUMCTENHA B KPOBY
y AeTen 1 X maTepen n3 panoHoB, MOCTPadaBLLIMX B pe3ybrate
aBapuy Ha YepHOObINBCKOM aTOMHOW 31eKTPOCTaHLNK

Abstract

High rates of death because of cancer and cardiovascular disease have been recorded in
the areas affected by the accident at the Chernobyl nuclear power plant. It can be caused by
mutations in the genes responsible for the synthesis of enzymes of folate metabolism (FM), leading
to hyperhomocysteinemia - the increase of homocysteine, the intermediate metabolite in the
methionine metabolism.

The purpose of this study was to assess the level of blood homocysteine and allelic variants of
the genes that regulate FM, and determine their interrelations in children and their mothers, who
live continuously on the territory of Ukraine contaminated with radionuclides after the Chernobyl
nuclear power plant accident.

Methods of research. Immunochemical, mathematical, and statistical.

Results. The percentage of cases with the 677CT+677TT genotype was 63.6% in the group
of mothers and 47.6% (p<0.05) in the group of children. The percentage of cases with the
677CT/1298AC genotype was 30.3% in the group of mothers and 10.7% (p<0.05) in the group of
children. Hyperhomocysteinemia (taking into account the established age norms) was observed in
79.8% of cases in the group of children and in 31.8% of cases (p<0.05) in the group of their mothers.
Hyperhomocysteinemia was observed in 90.0% of cases in the group of children who are carriers
of 677CT and 677TT allelic variants, and in 42.9% of cases (p<0.05) in the similar group of mothers.
The percentage of cases of the mentioned allelic variants was 53.7% in the group of children with
hyperhomocysteinemia and 85.7% (p<0.05) in the similar group of their mothers.

In the group of children, unlike their mothers, there were no relationships between the number of
genetic polymorphisms with risk alleles and the number of cases of hyperhomocysteinemia; the
level of homocysteine and the number of genetic polymorphisms with risk alleles. Instead there was
a weaker correlation between the homocysteine indices and genetic risk indices.

In the examined children, unlike their mothers, the genome of FM does not regulate the process
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of homocysteine metabolism. High level of blood homocysteine indicates a real threat to health of
children of the second post-Chernobyl generation.

Keywords: homocysteine, hyperhomocysteinemia, genetic polymorphisms, adolescents, radiation-
contaminated territories of Ukraine.

Pestome

B paionax YkpauHbl, nocTpajjasiuinx oT aBapun Ha YepHobbINbCKOW aTOMHON 3NEKTPOCTaHLMN,
PEerncTpUPYIOTCA BbICOKWE NOKasaTenn CMEPTHOCTU HAceneHus oT OHKONOTUYeCKUX U CEpPAeYHO-
cocypucTbix 3abonesanuin. [puurHamMm 3TOro MOryT 6bITe MyTaLMK B FreHax, OTBETCTBEHHbIX 33 CUH-
Tes depmeHToB donatHoro yukna (OL), npruBoaaLme K rMNepromMoLUCTENHEMUN — YBENMYEHWIO B
KPOBW roOMOLINCTENHA, NPOMEXYTOYHOro meTabonuTa B npolecce obmMeHa METUOHMHA.

Llenblo nccnepgosaHma ABWIach OLEHKa YPOBHEN TOMOLMCTENHA B KPOBU, @ TaKKe an/efnbHblX Ba-
pPWaHTOB reHos, KoHTponupylowwx OL, c onpeaeneHnem nx B3aMMOCBA3EN Y AETeR 1 MX MaTepe,
NOCTOAHHO NPOXKMBAIOLNX NOC/E aBAPUK Ha HepHOBbINLCKON aTOMHOI 3M1EKTPOCTAHLMN Ha TeppU-
TOpWW YKpauHbl, 3arpA3HeHHON paguoHyKnuaamu.

MeTopasb! nccnepoBaHua. MIMMyHOXUMUYECKIIA, MAaTEMATUKO-CTAaTUCTUYECKINA.

Pesynbratbl. YgenoHblil Bec cnyyaes ¢ reHoTunom 677CT+677TT cocTaBun B rpynne marepei
63,6%, B rpynne geten — 47,6% (p<0,05). YaenbHbli Bec cnyvaes ¢ reHoTunom 677CT/1298AC co-
CTaBwn B rpynne matepei — 30,3%, 6 rpynne getein — 10,7% (p<0,05). CocToAHWe runepromoumcre-
WNHEMUM € YHeTOM YCTaHOBIEHHbIX BO3PACTHbIX HOPM Habnioganock B rpynne fetei 8 79,8% cnyua-
eB, B rpynne ux matepei — B 31,8% cnydaes (p<0,05).

[vnepromouucTeMHeMUa B rpynne geTell — HOCUTENed annenbHblx BapuaHtos 677CT n 677TT,
perncrpuposanachk B 90,0% cnyvaes, B aHanornyHowm rpynne matepen — 8 42,9% cnyuaee (p<0,05).
B rpynne aeteir ¢ runepromoLMcTeMHEMUEN YAENbHbIA BEC CNyYaeB yKa3aHHbIX anienbHbIX Bapu-
aHTOB cocTasun 53,7%, B TO BpemMs Kak B aHa/lorMyHoi rpynne nx matepen — 85,7% (p<0,05).

B rpynne geTeit, B oTAKYME OT rpynibl UX MaTepei, OTCYTCTBOBaNA 3aBUCMMOCTb MEXKAY KOnnuye-
CTBOM FeHeTUYecKux nouMopdu3MoB C annensamm pucka n KoNMyecTBOM CyYaer rmnepromo-
UUCTEMHEMUY, @ TaKKe KOPPenAuWMOHHasA CBA3b MeX[y YPOBHEM roMOLMCTENHA B KPOBU U KO-
NNYECTBOM FreHeTUYecKkUx NonMMopbU3MOB C annenamMmn pucka, NpucyTcTeosana bonee cnaban
KOpPenALMOHHaA CBA3b MeX/y nokasaTelAMU roMoLUCTEMHA W NOKa3aTensaMn BblpasKeHHOCTI
reHeTUYecKoro pucka.

Y obcnefoBaHHbIX AeTel, B OTANYME OT WX MaTepeil, reHom GonaTHOro LWKna He perynupyer
npouecc meTabonusama roMmoLMcTenHa. BbiCOKMe YPOBHW rOMOUMCTENHA B KPOBWU CBUAETENb-
CTBYIOT O CYL{eCTBOBaHUW peajibHOW Yrpo3bl A/1A 30POBbLA feTell BTOPOro NocTYepHObbINbCKo-
ro NoKoneHwus.

Kniouesble cnosa: roMoUyCcTENH, TMNEPTrOMOLMCTEMHEMUNA, FTeHETUYECKIE NonuMmopdr3mbl, nog-
POCTKW, PafINOaKTVBHO 3arpA3HeHHble TeppUToOprun YKpauHsbl.

Over the past 25 years high death rates due to cardiovascular disease
and cancer have been recorded in areas of Ukraine affected by the Chernobyl
nuclear power plant (CNPP) accident [1]. The reason for that may be genetic
polymorphisms — mutations in genes responsible for the synthesis of folate
metabolism (FM) enzymes [2, 3], leading to hyperhomocysteinemia — an
increase in homocysteineg, an intermediate metabolite in the metabolism of
methionine, an essential sulphur-containing amino acid, in the blood [4-8].
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FM and methionine metabolic processes have not been studied in adults
and children living in areas contaminated with radionuclides due to the
CNPP accident.

B PURPOSE OF THE STUDY

To assess homocysteine levels in the blood of and allelic variants of
genes regulating folate metabolism and determine their interrelationships
in children and their mothers continuously living after the CNPP accident in
an area of Ukraine contaminated with radionuclides.

B MATERIALS AND METHODS

Children and their mothers chronically living after the CNPP accident in
an area of Ukraine with a '¥Cs soil contamination level of <2 Cu/km? were
studied [9].

The group under study comprised 84 children, including 39 boys and
45 girls, born in 1997-2001, whose average age at the time of examination
was 15.5+0.1 years (95% Cl 15.4-15.7 years), and 66 mothers born in 1955-
1983 whose average age at the time of examination was 42.6+0.7 years
(95% Cl 41.2-44.1 years). At the time of the CNPP accident the age of
mothers was 12.9+0.7 years (95% Cl 11.4-14.3 years). Thus, 11-13 years
passed from the time of the CNPP accident (April 26, 1986) until the
children were born. At the time of birth of children, the age of mothers
ranged from 17-45 years old.

During the period until 1970, 15 mothers (22.7% of the total number of
mothers) were born, at the time of the CNPP accident they were more than
16 years old. During the period 1970-1974, 15 mothers (22.7% of the total
number of mothers) were born, at the time of the CNPP accident they were
12-16 years old. During the period 1975-1979, 30 mothers (45.5% of the
total number of mothers) were born, at the time of the CNPP accident they
were 7-11 years old, during the period 1980-1983, 6 mothers (9.1% of the
total number of mothers) were born, at the time of the CNPP accident they
were 3-6 years old.

All children at the time of examination attended school. The examined
children and their mothers had blood drawn from the cubital vein on an
empty stomach in the morning to determine homocysteine levels and carry
out genetic analysis of FM. Blood samples were analysed in a laboratory
certified under quality standards with the financial support of the Rhéne-
Alpes Regional Council (France).

Blood homocysteine levels were determined using an immunochemical
method with chemiluminescent detection (CLIA). An analyzer and a test
system: Architect 1000 (ABBOT Diagnostics (USA).

Taking into account the results of numerous studies [10, 11], in the group
of children blood homocysteine levels of over 10 umol/L were defined as
hyperhomocysteinemia. In the group of mothers, hyperhomocysteinemia
was identified at blood homocysteine levels of over 13.56 pmol/L
(a homocysteine value which is set for adults within the laboratory which
analysed blood samples). The allelic variants C677T and A1298C of the
MTHFR gene (methylenetetrahydrofolate reductase), A2756G of the MTR
gene (B, -dependent methionine synthase) and A66G of the MTRR gene
(methionine synthase reductase) were determined during genetic analysis
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of FM. A real-time PCR method was used. An analyser and a test system:
DT-96 detecting thermocycler, DNA-Technology (Russia).

In order to carry out correlation studies to determine the relationship
between blood homocysteine levels and genetic abnormalities in FM, in
a number of cases under consideration, the analysed FM genetic variants
were assessed using a point system (0-3) depending on how they affect
homocysteine formation and we also developed a Risk1 (R1) genetic risk
score: 0 — absence of risk alleles of FM gene polymorphisms - no risk; 1 -
presence of risk alleles of the following polymorphisms — A2756G of MTR
gene, A66G of MTRR gene, A1298C of MTHFR gene in any combination,
except C677T of MTHFR gene - low risk; 2 — presence of MTHFR 677CT
genotype in any combination with polymorphisms of other genes, except
MTHFR 1298AC genotype - intermediate risk; 3 - presence of 677TT or
677CT/1298AC genotypes of MTHFR gene - high risk.

A Risk2 (R2) genetic risk score represented a point-based scale (0-2)
only for the MTHFR: C677T polymorphism: 0 - 677CC genotype — no risk;
1 - 677CT genotype - low risk; 2 - 677TT genotype - high risk.

The statistical processing of the obtained results was performed using
the IBM SPSS Statistics 22 software (USA). The arithmetic mean (M), +
standard error of mean (SEM), 95% confidence interval (Cl) for the average
value, median (Me), interquartile range (IR), minimum and maximum
parameter values and percentiles were calculated for the variables under
analysis. The distribution hypothesis was tested (a Kolmogorov - Smirnov
test). Since the most of the parameters under study did not conform to the
normal distribution law, a non-parametric U Mann - Whitney test was used
to compare values. The assessment of statistical significance of variables
was done by determining a significance value for p using a 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. The relationship between blood homocysteine levels, the number of
genetic polymorphisms and R1 and R2 genetic risk scores was established
with the help of the Spearman’s rank correlation coefficient (rxy). Strength of
correlation was assessed by a typical scale: weak - 0 to £0.299; moderate -
+0.3 to £0.699; strong - 0.7 to +1.0.

B RESULTS AND DISCUSSION

The number of risk alleles of FM genetic polymorphisms in children and
their mothers did not differ statistically. However, the percentage of the
heterozygous variant 677CT and heterozygous association 677CT/1298AC
of the MTHFR gene was higher in the group of mothers than in the group
of their children. It allowed to determine a significant difference in respect
of all MTHFR:C677T risk alleles in total and the 677CT/1298AC heterozygous
association (Tables 1-3).

Hyperhomocysteinemia taking into account established age norms
was found in 67 out of 84 examined children (79.8%), and in 21 out of 66
mothers (31.8%), p<0.05. At the same time, blood homocysteine levels in
both groups had no statistically significant differences (Table 4).

The percentage of cases of hyperhomocysteinemia was statistically and
significantly higher in the group of children than in the group of mothers
with absence or presence of one or two genetic polymorphisms (Table 5).
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Table 1

Percentage of polymorphlc alleles of folate metabollsm genes in children

Neutral aIIeIe

| Heterozygous risk allele

: Homozygoa; risk allele

:Gene,
ool Ri Absolute Percentage, Absolute Percentage, Absolute Percentage,
| polymorphism

number %  number % number %
__hﬁ"l_'R AIZTSGG 57, v 679 s s ______2?8 2 23 ‘GReh 992
|MTHFR:A1298C |47 559 125 298 12 143
MTHFR C671T___ |44 £ She 1524 e 128 ) A374.5 L 1 1AL - S
| MTRR:A66G PrATA T Fors {36  |429 31 36.9
Table 2

Percentage of polymurphlc alleles of folate metabollsm genes |n mothers

Neutra| allele

Heterozygous risk allele  Homozygous risk allele

3Gene,
I'pol hi Absolute Percentage, Absolute Percentage, Absolute Percentage,
polymorphism

e __ |number % _number % _number %
| MTR:A2756G |44 667 folte. — O BB vied TR ) o
| MTHFR: A1298C = | 515 . 29 v 439_ {3 Eiipkaeia
|MTHFRC677T 24 (364 e 8 AL | s .~ L
MTRRA66G |10 |152 30 1455 26 1394

Note: * comparison between groups of children and mothers by frequency of certain types of genetic polymorphisms presented

in Tables 1-2, statistically significant differences (p<0.05) by frequency of the heterozygous variant of the MTHFR:.C677T
polymorphism.

Table 3
Percentage of MTHFR genetlc polymorphisms in groups

Group of 677CT I1 298AC genotype 677CT+677TT genotype

examined 3 SRS
| people Absolute numher (n) Percentage, % Absolute number (n) Percentage, %
(Children |9 My i o Yo L AREE S 0l
| Mothers | 20 42 1 63.6

Note: * statistically significant differences between groups (p<0.05).

Table 4

Statistical charactenstlcs of blood homocysteine values in examined chlldren and their rnothers

| Group of Numiber, persons __I-_ie_nlqc_:ysteme, llmollL i | Result of comparison oftwo '
exammed people & Me IR |ndependent samples !
Ch||dren . ) _ﬁ___ 123 101—3@ ‘U-2368.5(},

Mothers 66 e 88-144 p=0127 )

The percentage of hyperhomocysteinemia cases is statistically
higher in the groups of children with all genotypes under study, except
MTHFR:1298AC, than in the corresponding groups of mothers. There
were no statistical differences between the figures of the percentage
of hyperhomocysteinemia in groups with a different genotype of one
polymorphism (Table 6).

Thus, the percentage of hyperhomocysteinemia cases was 90.0% (36
out of 40) in the group of children with C677T genotype, and 42.9% (18 out
of 36) p<0.05, in the group of mothers.
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Table 5

Number of cases of hyperhomocysteinemia depending on the number of genetic polymorphisms

among the examlned subjects

SubgroupNo. Numbarof. Absolute number, (n) : 'Percentage,% NpiR |
i _polymorphisms  Children _ Mothers | Children Mothers
1 o 2 o [ it Vs sl
Do, L L i i 1 o L i, 125 |
3 {Two S o 7 ' 81.1* 26 |
4 Three [16 10 l727 ol e 485

e Four 3 ok 1, S | 100 ___750**

| Total T - - 21~ 79.8 1318

Note:

* statistically significant differences (p<0.05) between groups of children and mothers in subgroups No. 1-3;
** statistically significant differences (p<0.05) in the group of mothers between subgroups No. 3 and 5.

Table 6
Percentage of hyperhomocystememla cases in groups of chlldren and mothers wuth polymorphlsms
| Polymorphisms,  Children . MOthf-‘_l'_S YL R T e
| genotype | Absolute number  Percentage, %  Absolute number ___ Percentage, %
MTR2756GG 2 100 S T e
MTR:2756AG 18 {220 axl  feaest 238 M
MTR2756AA |47 1825 16 364
| MTHFR:1298CC |7 _ |583 0 B SeITTAR
| MTHFR:1298AC 0 o 760 15 =] {5tp oy
|MTHFR:1298AA 41 72 6 iy |
MTHFRG7TTT 11 00 o 500 sissl
|MTHFR677CT |25 86.2 oA S. 412 ;
|MTHFR677CC |31 fdes I 125 =
MTRR:66GG e o v, (10 — |55 iy
[MTRRGEAG TR T |9 1300 |
(MTRR66AA |13 T T 200
lerzctiaseac 8 889 [13 650
Note: * absence of statistical differences (p>0.05) between groups of children and mothers,

In respect to hyperhomocysteinemia, the percentage of A1298C and
C677T risk alleles of the MTHFR gene was statistically and significantly higher
in the group of mothers than in the group of children due to heterozygous
variants (Tables 7-8).

In the group of mothers, a direct moderate correlation was observed
between blood homocysteine levels and the number of FM gene
polymorphisms, homocysteine levels and R1 and R2 genetic risk scores
confirmed by values of Spearman'’s coefficient of rank correlation.

In the group of children, a direct relationship established between
homocysteine concentrations and R1 and R2 genetic risk scores was weak,
and there was no association between homocysteine levels and the number
of FM gene polymorphisms. In both groups, strength of relationship
between the number of polymorphisms and R1 and R2 scores was moderate
and correlation between R1 and R2 scores was strong (Tables 9-10).
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Table 7
Percentage of polymorphic alleles of folate metabolism genes in the group of children with
hyperhomocystememla (n=67)

r

| Gene, . Neutral allele Heterozygous risk allele :::;:‘;T;’ae:d homozygous

| polymorphism Absolute Per;entage, Absolute Perc:mage, Absolute Percehtage,
|  number. 5 2 i humber % __|number %
[ MTHFR A1 298CW’7‘:74}:| 61 2* 19 2&4_*__ ) 126 33 8* el
_)\_/_I_Tﬁii 77T |3 _ s st . 36 53.7%
MIRA7SSG 47 (702 18 269 |20 1299
|MTRR:A66G |13 19.4 20 433 |54 Jaos

Note: * statistically significant differences (p<0.05) by frequency of neutral and risk alleles of the MTHFR:C677T and
MTHFR:A1298C polymorphisms between groups of children and mothers.

Table 8
Percentage of polymorphic alleles of folate metabolism genes in the group of mothers with
hyperhomocysteinemia (n=21)

o1

e Neutral allale :;;Ieerozygous risk :se't(f:.rloelznd homozygous }
| polymorphism | E}ot;fPerceﬁta_ge, Absolute Percentage, Absolute Pafcan t;:g:; ¥
| ~_ number 1% © = |[number _% e number i - |
'MTHFRA1298C  le - |o8e J15_____ 714 |15 e

| MTHFR-C677T i 143 |14 |e67 18 |8s7 ™
(MTRA27566 |16 B N R . TSR - RS NN - oct S b bis)
i e - LR . 429 |19 = [905 boed

Table 9
Results of correlation analysis between homocysteine, number of genetic polymorphisms and genetic
risk scores in the group of chrldren

.r Parameter  Correlation coefficient Sl e AAREh S

el et T T LIRS T ENpOl’ _IRE - |82

[ ' Spearman's. ot 0060  lo239*  [0279*

' He ' Sign. (two-sided), p [ losso oo leow |

s sl chafys Tbiox 3 hooe, |84 =dglyed o daren sy 84

P Spearmans 10060 [1000 lo525 0388

iNumpoI Sign. (two-sided), p 1059 :\.7777 00001 0.0001

e i 82 |aa 84 a4

i |Spearmans _ lo23*  fosas»  Ti000 logig |

[R1 Sign. (two-sided),p 0,029 o 0.0001

i S RN D S T S |
\Spearman's  lo279*  |03s8™ _"0.?_1_@_ 11.000

'R2 Sign. (two-sided),p 10010 00001  |0.0001

Note:

* a correlation is significant at the 0.05 level (two-sided);
**a correlation is significant at the 0.01 level (two-sided);
Hc - homocysteine;

Npol - number of FM gene polymorphisms;

R1 and R2 - genetic risk scores.
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Table 10
Results of correlation analysis between homocysteine, number of genetic polymorphisms and genetic
nsk indices in the group of mothers

Parametﬂ' . Correlath;h coefﬁcient e He _EJ--__‘- : R1 77?[2277 T
[Spearmars .lvep . Jossew Josor= [ozzew |
He :Slgn (two- s:ded) g __j_.___ ~0.006 | 0.0001 "(JﬁOhGZ =
' N 4 ol esedt 166 s 66 le6 |
Spearmans 033%™ |1000 losas=  lossew |
Numpol | Sign. (two- sided),p FD,006 HNRGHS ___|oooo1 (0003 |
e , R, -l ik | e
Spearman's 7 “loso1m osase 1000 0876™
RI Sign. (two-sided), p 00001 | 0.0001 T i) {ua0aT o )
N 66 |66 66 6 ol
Spearman's o 0379 0356  0876* 1000
R2 Sign. (two-sided), p 0002 0003 00001  |. E
Lopabighe i 66 iy M 1Y I R
Note:

** 3 correlation is significant at the 0.01 level (two-sided);
Hc - homocysteine;

Npol - number of folate metabolism gene polymorphisms;
R1 and R2 - genetic risk scores.

The obtained results show significant differences in the realisation of the
genetic programme of FM between children and their mothers. Attention
should be paid to a much larger number of cases of a heterozygous variant
of the MTHFR:C677T polymorphism and the 677CT/1298AC heterozygous
association in the group of mothers in comparison with the group of
children.

Given the fact that the area of residence of parents of examined children
is highly contaminated with radioactive elements after the CNPP accident
in 1986 [9], we can assume that there can be an elimination of germ cells
or developing embryos possessing C677CT and 677CT/1298AC genotypes
during pregnancy.

The percentage of cases of hyperhomocysteinemia was significantly
higher in the group of children than in the group of mothers (79.8% and
31.8% respectively, p<0.05).

The differences between groups of mothers and their children lied in the
degree of expression of the MTHFR defective genome affecting methionine
metabolism.

Hyperhomocysteinemia was observed in the overwhelming majority
of cases (90.0% in total) in the group of children - carriers of 677CT and
677TT allelic variants, while this condition occurred more rarely (42.9% of
cases) in the group of their mothers with the same genome. The percentage
of cases of above allelic variants was statistically lower in the group of
children with hyperhomocysteinemia than in the similar group of their
mothers.The percentage of hyperhomocysteinemia cases was statistically
higher in the groups of children with the studied allelic variants of FM gene
polymorphisms, except MTHFR:1298AC, thanin the corresponding groups of
mothers. At the same time, the high percentage of hyperhomocysteinemia
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There is an evident
disruption in the
regulation of
methionine metabolism
on the part of the
genetic apparatus of
FM in children of the
second post-Chernobyl
generation.

cases was observed in subgroups of children with genotypes consisting only
of neutral alleles of FM genetic polymorphisms.

The mother’s organism continued to have genetic control over
the functioning of one of the most important enzymes of FM -
methylenetetrahydrofolate dehydrogenase —in the form of its polymorphism
MTHFR:C677T. In cases of presence of only CC neutral allele, the percentage
of hyperhomocysteinemia cases in the group of mothers was 12.5%, in
heterozygous carriers of CT - 41.2% and in homozygous carriers — 50.0%.

Thus, in the group of children, unlike their mothers, there were no
relationships between the number of genetic polymorphisms with risk
alleles and the number of cases of hyperhomocysteinemia, and blood
homocysteine levels and the number of genetic polymorphisms with risk
alleles. Instead there was a weaker correlation between homocysteine
values and genetic risk scores.

The absence of statistical differences between the figures of percentage
of hyperhomocysteinemia in groups with different genotype of one
polymorphism or with different polymorphisms indicates that the genome
of FM does not regulate the process of homocysteine metabolism in the
children examined.

All of this indicates that there is an evident disruption in the regulation
of methionine metabolism on the part of the genetic apparatus of FM in
children of the second post-Chernobyl generation.

It should be noted that the homocysteine methylation process and
methionine resynthesis depend not only on the state of the genetic
apparatus of FM but on ather factors, among which one should mention,
first of all, folic acid and vitamin B , [11].

The findings show that there is a necessity to carry out preventive
measures among all children from areas affected by the CNPP accident to
prevent serious diseases leading to disability and death of adults.

B CONCLUSIONS

A higher percentage of carriership of the heterozygous variant of
the MTHFR:C677T polymorphism and the 677CT/1298AC heterozygous
association of this gene was detected in the group of mothers compared
with the group of their children.

Hyperhomocysteinemia taking into account established age norms was
observed in 79.8% of cases in the group of children and in 31.8% of cases
(p<0.05) in the group of their mothers.

In the children examined, unlike their mothers, the genome of FM does
not regulate the process of homocysteine metabolism.

High blood homocysteine levels indicate a real risk to health of children
of the second post-Chernobyl generation.
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