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Introduction. Homocysteine reflects the state of folate metabolism.
At the same time, its link to osteoporosis has been established. Given
that hyperhomocysteinemia has been found in more than 75.0% of
children living in districts adjacent to the Chernobyl exclusion zone, it is
reasonable to study calcium metabolism in them.

The purpose of this study was to identify the association between
blood levels of homocysteine, parathyroid hormone and ionized calcium,
taking into account folate metabolism genotypes in children living in
districts affected by the Chernobyl nuclear power plant accident.

Research methods. Immunochemical, mathematical and statistical.

Results. A direct association was reported between blood
homocysteine and ionized calcium levels in the group of children living
in affected areas 30 years after the accident at the Chernobyl nuclear
power plant. At the same time, there was no association between ionized
calcium and parathyroid hormone concentrations.

This effect is associated with the carriership of the T allele of the
MTHFR:677 genetic polymorphism responsible for the synthesis of one of the
key enzymes of folate metabolism — methylenetetrahydrofolate reductase.

There was no direct association between homocysteine and calcium
in the group of children — carriers of the MTR:2756 G/G genotype,
however, unlike other groups, there was a strong inverse association
between homocysteine and parathyroid hormone.

Children with the MTHFR:677 T/T genotype should be identified as a
risk group for destructive diseases of the skeletal system.

The findings can be used in the development of measures for the
prevention and treatment of osteoporosis in children and adults living
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under conditions of environmental distress caused by the nuclear power
plant accident.

Key words: association, folate metabolism, homocysteine, calcium,
parathyroid hormone, genetic polymorphisms, radiation-contaminated
areas.

Introduction. Folate metabolism is one of the main metabolic cycles
of the human body. One of the indicators of its functioning is the blood
level of homocysteine, a sulphur-containing amino acid, a product of
methionine metabolism [1]. Epidemiological cohort studies have shown
a strong direct association between serum homocysteine concentrations
and frequency of bone fractures due to osteoporosis [2].

Given that hyperhomocysteinemia has been found in more than
75.0% of children living in districts adjacent to the Chernobyl exclusion
zone [3], it is reasonable to study calcium metabolism in them.

The purpose of this study was to identify the association between
blood levels of homocysteine and ionized calcium, as well as parathyroid
hormone, taking into account folate metabolism genotypes in children
living in districts affected by the Chernobyl nuclear power plant accident.

Material and methods. The study was conducted within the
implementation of projects of the European Commission in Ukraine
“Health and Ecological Programmes around the Chernobyl Exclusion
Zone: Development, Training and Coordination of Health-Related
Projects” and the Rhdpne-Alpes Regional Council (France).

158 children from Polessky district of Kiev region underwent
laboratory examination. According to data of dosimetry certification of
settlements, the territory of the district has remained contaminated with
radioactive substances after the Chernobyl accident until the present day
(having the "*Cs soil contamination density of 0.17 up to 1.9 Cu/km?) [4].

The examined children’s average age was 14.8 + 0.1 years (95 % CI
14.7-15.0 years). 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 calcium (Ca),
parathyroid hormone (PTH) and the state of the genetic system of
folate metabolism (FM).

Plasma homocysteine concentrations were measured using a
chemiluminescent immunoassay method (CLIA). Analyser and test Kit:
Architect 1000 (ABBOT Diagnostics (USA)). Plasma homocysteine levels
in the children of over 10 umol/L were defined as hyperhomocysteinemia.
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Ca levels were measured using an ion-selective method. Analyser
and test kit: AVL 9180; Roche Diagnostics (Switzerland). The reference
values were 1.16—1.32 mmol/L.

PTH concentrations were determined using an
electrochemiluminescent immunoassay (ECLIA) method. Analyser and
test kit: Cobas 6000; Roche Diagnostics (Switzerland). The reference
values were 15.0-65.0 pg/mL.

The following allelic variants were identified during genetic analysis
of FM: C677T and A1298C of the MTHFR gene (synthesis of the
methylenetetrahydrofolate reductase enzyme), A2756G of the MTR gene
(synthesis of the B, -dependent methionine synthase enzyme) and A66G
of the MTRR gene (synthesis of the methionine synthase 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 polymorphisms under study (Table 1). We also determined
statistical differences for blood H, PTH and Ca values between the
groups. Associations were identified between H_and Ca, H_and PTH,
PTH and Ca values in each group.

Table 1

Groups of children with a certain FM polymorphism genotype.
G,l;l(:)l.lp Genotype G,l\‘l(g'lp Genotype

1 |MTR:2756 A/A 8  |MTHFR:677 C/T

2 |MTR:2756 A/G 9  |MTHFR:677 T/T

3 |MTR:2756 G/G 10 |MTHFR:677 C/T+MTHFR:677 T/T

4 |MTHFR:1298 A/A 11 | MTRR:66 A/A

5 |MTHFR:1298 A/C 12 |MTRR:66 A/G

6 MTHFR:1298 C/C 13 MTRR:66 G/G

7  |MTHFR:677 C/C 14 | Total

The statistical processing of the results obtained was performed
using the IBM SPSS Statistics 22 software (USA). The arithmetic mean
(M), standard error of mean (m), confidence interval for the mean value
(95 % CI), median (Me), interquartile range (IR), minimum and maximum
parameter values and percentiles were calculated for the variables
analysed. The distribution hypothesis was tested (a Kolmogorov-Smirnov
test). All the parameters under study did not conform to the normal
distribution law, thus, a non-parametric Mann-Whitney U test was used
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to compare values. The statistical 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 blood Hc and Ca levels within the groups under
study were identified with the help of the 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 — 0.7 to 1.0.

Results and discussion. The highest H_levels were reported in the
group of children 9 — a homozygous version of carriership of the T allele
of the MTHFR:677 polymorphism (Table 2).

Table 2
Statistical characteristics of the blood Hc, PTH
and ionized Ca values of the children examined.
Group H _, pmol/L PTH, pg/mL Ca, mmol/L
No. Me IR Me IR Me IR
1 10.26 8.39-13.56 35.00 | 26.03—44.40 1.26 1.22-1.31
2 9.37 7.75-10.95 34.20 | 28.60—41.90 1.24 1.21-1.30
3 11.13 10.17-12.32 | 35.60 | 30.65-48.80 1.24 1.21-1.31

4 10.14 7.99-13.04 34.85 | 29.18-42.15 1.26 1.21-1.30
5 10.19 9.01-13.19 35.00 | 25.18-44.40 1.26 1.22-1.31

6 10.31 7.99-12.69 36.40 | 24.75-45.93 1.24 1.21-1.28
7 9.44 7.93-11.16 34.30 | 28.40-41.80 1.24 1.21-1.31
8
9

10.24 8.42-13.18 35.60 | 28.73-45.60 1.26 1.21-1.30
14.47 10.15-22.78 | 31.20 | 24.60-36.10 1.26 1.24-1.29
10 10.91 8.99-14.31 35.20 | 28.00-45.30 1.26 1.22-1.30
11 9.26 8.03-13.13 36.10 | 29.33-50.78 1.26 1.22-1.31
12 10.08 7.98-11.99 35.90 | 29.50-44.95 1.26 1.22-1.30
13 10.81 9.13-14.18 30.75 | 24.56-37.50 1.24 1.21-1.29
14 10.17 8.30-13.10 35.00 | 28.20-43.58 1.26 1.21-1.30

Statistically significant differences were reported between values
in the group 9 (MTHFR:677 T/T) and values in the groups 1, 2, 4-8,
10-13 (Table 3). No statistically significant differences were observed
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when comparing H_ levels in the group 9 (MTHFR:677 T/T) and No. 3
(MTR:2756 G/G).

No statistically significant differences were found when comparing
PTH and Ca levels in the group 9 and other groups (Table 3).

Direct associations between H_and Ca values were present in all the
groups, except the groups 3, 5, 6 and 7. The strongest association was
observed in the group 9 (Table 4).

Table 3
Results of statistically significant differences when comparing
blood Hc values of examined children.

Comparison Comparison Average Mann-Whitney U test value,
groups group size rank significance level, p
1 104 58.30 U=603.00;
9 19 82.26 p=0.007
2 45 27.29 U=193.00;
9 19 44.84 p=0.001
3 9 11.06 U=54.50;
9 19 16.13 p=0.127
4 82 46.82 U=436.50;
9 19 69.03 p=0.003
5 60 36.02 U=331.00;
9 19 52.58 p=0.006
6 16 13.69 U=83.00;
9 19 21.63 p=0.022
7 79 44.30 U=340.00;
9 19 71.11 p=0.0001
8 60 36.00 U=330.00;
9 19 52.63 p=0.006
10 79 46.46 U=510.50;
9 19 62.13 p=0.031
11 32 21.42 U=157.50;
9 19 33.71 p=0.004
12 72 41.43 U=335.00;
9 19 63.32 p=0.001
13 54 33.76 U=338.00;
9 19 4621 p=0.028
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There was no association between PTH and Ca values in all the
groups under study.

A strong inverse association was found between H_and PTH values
in the group 3. There was no such association in other groups (Table 4).

The highest blood H_ levels were reported and the strongest direct
association between H_and Ca values was found in the group of
children — carriers of the MTHFR:677 T/T genotype.

The presence of the T allele of the mentioned genotype predetermined
a direct association between H_and Ca (Table 4) in most groups (Table 5).

There was no association between H_ and Ca in the group 5
(MTHFR:1298 A/C genotype, with carriership of the T allele in less than
50% of cases).

Despite the carriership of the T allele of the MTHFR:677 polymorphism
in 55.56 % of cases (Table 5), there is a genetic block for the conversion of
H_ into methionine at the B, ,-dependent methionine synthase enzyme level
in the form of the MTR:2756 G mutation (G/G genotype) in all the children
from the group 3. In this situation, there was no direct association between
H. and Ca, but there was a strong inverse association between H_and PTH.

Table 4
Results of correlation analysis between Hc and Ca, Hc and PTH
values in groups of children with different genetic polymorphisms.

Group P . . Parameters
No. arameter | Correlation coefficient
Ca, mmol/L PTH, pg/mL

1 Hc pmol/L | Spearman’s 0.319%* 0.025
Sign. (2-tailed), p 0.001 0.800
N 104 104

2 Hc pmol/L | Spearman’s 0.362%* -0.048
Sign. (2-tailed), p 0.014 0.755
N 45 45

3 Hc pmol/L | Spearman’s 0.201 -0.767*
Sign. (2-tailed), p 0.604 0.016
N 9 9

4 Hc pmol/L | Spearman’s 0.462%* -0.020
Sign. (2-tailed), p 0.0001 0.858
N 82 82

5 Hc pmol/L | Spearman’s 0.216 0.126
Sign. (2-tailed), p 0.097 0.338
N 60 60
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Table 4 continuation

Group P . . Parameters
No. arameter | Correlation coefficient
Ca, mmol/L PTH, pg/mL
6 Hc pmol/L | Spearman’s -0.192 -0.389
Sign. (2-tailed), p 0.476 0.137
N 16 16
7 Hc pmol/L | Spearman’s 0.169 -0.099
Sign. (2-tailed), p 0.136 0.386
N 79 79
8 Hc pmol/L | Spearman’s 0.399%%* 0.073
Sign. (2-tailed), p 0.002 0.580
N 60 60
9 Hc pmol/L | Spearman’s 0.619%* 0.326
Sign. (2-tailed), p 0.005 0.173
N 19 19
10 Hc pmol/L | Spearman’s 0.450%* 0.070
Sign. (2-tailed), p 0.0001 0.538
N 79 79
11 Hc pmol/L | Spearman’s 0.403* 0.123
Sign. (2-tailed), p 0.022 0.502
N 32 32
12 Hc pmol/L | Spearman’s 0.319%* 0.074
Sign. (2-tailed), p 0.006 0.537
N 72 72
13 Hc pmol/L | Spearman’s 0.276* -0.067
Sign. (2-tailed), p 0.044 0.633
N 54 54
14 Hc pmol/L | Spearman’s 0.314** 0.013
Sign. (2-tailed), p 0.0001 0.869
N 158 158

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

Thus, the carriership of the T risk allele of the MTHFR:677 genetic
polymorphism, especially the homozygous version, contributes to the
increase in blood H_ levels, and consequently in ionized Ca levels. In this
regard, and taking into account that hyperhomocysteinemia is associated
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with osteoporosis in adults [5, 6], it can be stated that there are initial
stages of development of destructive processes in bone tissues in
children with increased blood H_levels.

H. can be presented as an indicator of osteoporosis associated
with a deficiency of vitamins B, B,, B,, and trace elements [7]. Under
the conditions of suppression of PTH production by H_, Ca is intensively
excreted in urine, and therefore its concentration in the blood may be
within the reference values.

The findings show that H_ affects calcium metabolism in the body of
children living in districts affected by the Chernobyl nuclear power plant
accident.

Table 5
Proportion of cases of carriership of T allele of MTHFR: C677T
polymorphism in genetic groups of children.

Number of cases of carriership
Group Number of of T allele of MTHFR: C677T
No. Genotype cases in a polymorphism
group
Absolute number %

1 |MTR:2756 A/A 104 50 48.08
2 MTR:2756 A/G 45 24 53.33
3 MTR:2756 G/G 9 5 55.56
4 MTHFR:1298 A/A 82 54 65.85
5 |MTHFR:1298 A/C 60 25 41.67
6 |MTHFR:1298 C/C 16 0 0

7 |MTHFR:677 C/C 79 0 0

8 |MTHFR:677 C/T 60 60 100

9 |MTHFR:677 T/T 19 19 100
10 |MTHFR:677 C/T + 79 79 100

MTHFR:677 T/T

11 | MTRR:66 A/A 32 14 43.75
12 |MTRR:66 A/G 72 37 51.39
13 |MTRR:66 G/G 54 28 51.85
14 | Total 158 79 50.0

Conclusions. A direct association was reported between blood
homocysteine and ionized calcium levels in the group of children living
in affected areas 30 years after the accident at the Chernobyl nuclear
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power plant. At the same time, there was no association between ionized
calcium and parathyroid hormone concentrations.

This effect is associated with the carriership of the T allele of the
MTHFR:677 genetic polymorphism responsible for the synthesis of one
of the key enzymes of folate metabolism — methylenetetrahydrofolate
reductase.

There was no direct association between H_and Ca in the group of
children — carriers of the MTR:2756 G/G genotype, however, unlike other
groups, there was a strong inverse association between H_ and PTH.

Children with the MTHFR:677 T/T genotype should be identified as a
risk group for destructive diseases of the skeletal system.

The findings can be used in the development of measures for the
prevention and treatment of osteoporosis in children and adults living
under conditions of environmental distress caused by the nuclear power
plant accident.
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CtaH donaTtHoro umkny Ta oomiH Kkanbuito y aiten,
AKi NPOXUBaKTb B paoOHax, NocTpaxaanux Big aBapil
Ha YOpHOOUNBLCBLKIN aTOMHIN eneKkTpocTaHuil
K0. . BaHdaxeecbkul, H. ®. [Jy6oea
KoopavHauinHuin aHanitTnuHun ueHTp «Ekonoris i 3gopoB’say,
cMT. IBaHKiB,

HauioHanbHa Megu4yHa akagemisi NicnAAUNIIOMHOI OCBITU
imeHi M. J1. LWynuka MO3 YkpaiHu, M. Kuie

BeTtyn. NomouuncTtein Bigobpaxae ctaH honaTHOro uukny. Y Tomn xe
Yyac BM3HA4Y€eHO Oro 3B’A30K 3 OCTEONOPO30M. 3 Ornsay Ha Te, Lo CTaH ri-
nepromouucTeiHemii OyB BusaBneHun binbLue, Hixx 'y 75,0 % giten, aki npo-
XMBAKOTb B panoHax, npunernmx 4o YopHoOUNbCbKOI 30HM BigYY>KEHHS,
OOUINMbHUM € AOCNIAKEHHS Y HUX OOMiHY KanbLiito.

MeToto poboTu Gyno BU3HAYEHHS y AiTel, ki NPOXUBaKTb B pa-
MoHax, nocTpaxaanux Big aBapii Ha YopHOOUNbCHKIA aTOMHIN eneKkTpo-
CTaHLii, KOpPensiLiNHOI 3aNeXHOCTi MiXK MOKa3HMKaMy BMICTy rOMOLINCTE-
THY, NapaTmMpeoigHOro ropMOHyY 1 iOHI30BaHOMO KanbLilo y KPOBi 3 ypaxy-
BaHHSM reHOTUNIB )ONaTHOro LIMKIY.

MeToau gocnigXeHHA. IMyHOXIMIYHWIA, MaTEMaTUKO-CTaTUCTUYHUNA.

PesynktaTu. Y rpyni giten, ski npoXXnBaroTb Ha NocTpaxaanin Tepu-
Topil Yyepes 30 pokiB nicnsa aBapii Ha YOpPHOBUNBCHLKIN aTOMHI enekTpo-
CTaHUii, peecTpyBaBcs NPsMUIA KOPensaUiHUI 3B’A30K MK PIBHAMW rOMO-
LmMcTelHy i ioHi3oBaHOro KarbLito B KpoBi. [1py upoMy, kopensuiiHuin 38’a-
30K MiX iOHI30BaHMM KarbLjEM i napaTMpeoigHM ropMOHOM OYB BifCyTHIN.

[annn edekT nos’sa3aHnii 3 HOCIMCTBOM aneni T reHeTUYHOro noni-
mopdiamy MTHFR:677, BignoBiganbHOro 3a CMHTE3 O4HOIO 3 OCHOBHUX
depMeHTIB honaTHOro UMKy — MeTineHTeTporigpodonatpeaykrasm.

Y rpyni giten-HociiB reHoTuny G/G2756 MTR npsamun KopensauiiHun
3B’A130K Mi>K FOMOLIMCTETHOM i KanbLiiem OyB BigCyTHIN, ogHak 6yB npucyT-
Hif, Ha BiAMIHY Bif iHLUWX rPyn, CUNbHWUIA 3BOPOTHUI 3B’SI30K MiXX FOMO-
LMCTEIHOM i napaTnpeoigHUM rOPMOHOM.

itn, wo matotb reHotTun T/TMTHFR:677, noBuHHI ByTu BigHeceHi fo
rpynu pusnky A4eCTPYKTMBHMX 3aXBOPHOBaHb KiCTKOBOI CUCTEMMU.

OTpumaHi pesynstatv MOXyTb OyTW BMKOPUCTaHI Npu po3pobui 3a-
X04iB NPOoMIinakT1KX i NikyBaHHA OCTEOnoposy Yy AiTer i 4OpocnuX, sKi
NPOXMBaKTb B YMOBAax €KOJOMYHOro Hebnarononyyysi, obymoBneHoro
aBapi€to Ha aTOMHIN enekTpoCTaHLUil.

KnrouoBi cnoBa: kopensuinHui 3B’A30K, ponaTtHWM LMKM, roOMOo-
LMCTEIH, KanbLil, napatmpeoigHMi ropMOH, reHeTUYHi nonimopdiamu,
panioakTMBHO 3abpyagHeHa TepuTopis.
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CocTtosiHne chonaTtHOro umkKna u oomMeH KanbLus
y AeTeun, NpoXMBaKLMX B panoHax, NnocTpagaBLUUX OT
aBapum Ha YepHOObINTIbCKOM aTOMHOM 3M1IeKTPOCTAHLUKN
10. N. BaHOaxeeckull, H. ®. [ly6oea
KoopAanHaunoOHHbIN aHaNUTUYECKUN LIEHTP «DKonorus
n 3gopoBbe», NrT. MBaHKOB,

HaunoHanbHasa MeguUMHCKaa akageMusi NocrneguniioMHOro
ob6pasoBaHus nmeHu . J1. Lynuka M3 YkpauHbl, r. Kues

BctynneHme. NoOMOUUCTEUH OTpaxaeT COCTOsIHWE (PONaTHOro Lu-
kna. B Toxxe Bpems onpefeneHa ero cBs3b C OCTEONOPO30M. YUuTbIBast
TO, YTO COCTOSIHME TMNEPrOMOLIMCTEMHEMUM ObINO BbISIBIIEHO Gonee, Yem
y 75,0 % peten, NpoxuBaoLLmMX B panoHax, Npunexalumx K YepHobbinb-
CKOM 30He OT4yXOeHus, uenecoobpasHbiM, SBMASETCA MCCnegoBaHue
Yy HUX obMeHa Kanbuus.

Llenbio paboTbl sSIBUNOCH OnNpepeneHve y OeTer, NpoXunBaroLLmx
B panioHax, MoCTpajaBLUMX OT aBapuum Ha YepHOObLINbCKOW aToOMHOMN
3MNEKTPOCTAHLMWN, KOPPENALMOHHOM 3aBMCMMOCTU MeXay nokasatensamu
cofepXaHus roMmouucTerHa, napaTMpeougHoro ropMoHa M MOHU3UPO-
BaHHOIO KarnbUusi B KPOBU, C Y4ETOM reHOTUMOB ponaTHoOro Luukna.

MeToabl uccnepoBaHus. VIMMyHOXUMUYECKUA, MaTeMaTUKO-CTa-
TUCTUYECKUN.

PesynbraThl. B rpynne geten, npoXuBarloLMX Ha NOCTpagaBLUei
Tepputopumn cnycts 30 neT nocne aBapum Ha YepHOObBINBLCKOWM aTOMHOM
3MNEeKTPOCTaHUMK, perncTpupoBanachk npsiMasi KoppensiuMoHHas CBs3b
MeXay YPOBHAMW rOMOLMCTENHA U MOHU3MPOBAHHOIO KamnbLUs B KPOBU.
Mpu aToMm, KOppensauMoHHas CBA3b MEXAY MOHMU3UPOBAHHLIM KanbLMeM
1 NapaTtvpeonaHbIM FOPMOHOM OTCYTCTBOBarna.

[aHHbIn adbpekT cBA3aH C HOCUTENLCTBOM aneny T reHETUYECKOoro Mno-
nnmopdusma MTHFR:677, OTBETCTBEHHOMO 32 CUHTE3 OHOIO U3 OCHOBHbIX
depMeHTOB (poNaTHOrO LIMKINa — METUMNEHTETpornapodonaTpeaykrasbil.

B rpynne geten-Hocutenewn reHotuna G/G2756 MTR npsmas koppe-
NSLUMOHHAs CBA3b MEXAYy rOMOLMCTEMHOM U KanbLMeM OTCYTCTBOBana,
O[fHaKO NPUCYTCTBOBAarna, B OTNNYMeE OT APYruX rpynmn, cunbHasa obpaTtHasi
CBSA3b MeXAy roMOLUCTENHOM 1 NapaTUpeonaHbIM FOPMOHOM.

Oetn, nmetowme reHotmn T/TMTHFR:677, 0onXHbl OblTb OTHECEHbI
B rpynny p1cka OeCTPYKTUBHbIX 3a00neBaHnii KOCTHOM CUCTEMBI.

Mony4yeHHble pe3ynsTaThl MOryT ObiTb MCMONBb30BaHbI NPU pa3paboT-
Ke Mep NpogUNakTUKU N NeYeHus OCTeonopos3a y AeTen U B3pOChbIX,
NPOXMBAKLLMX B YCNOBMSAX 3KONMOrm4eckoro Hebnaronony4ynsi, obycnos-
JIEHHOro aBapuen Ha aTOMHOM ANEKTPOCTaHLUUN.
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OPUTHANBHI AOCNIAXEHHA

KnrouyeBble crnoBa: KoppensiLuMoHHasi CBsidb, OMaTHbIN LIMKIT, FTOMO-
LUUCTEWNH, KanbUuiA, NapaTMpeonaHblii FOPMOH, reHeTUYecKne MonMmMop-
PU3MbI, PaaN0aKTUBHO 3arpsi3HEHHast TeppUToOpUs.

Bidomocmi npo aemopis:

BaHOdaxeecbkuli KOpili leaHo8UY — [OKTOP MEAUYHUX HayK, Npo-
decop, lNonosa npaeniHHA 1Y «KoopauHauiiHUn aHaniTUY4HUIA LIEHTP
«Ekonorisa i 3gopos’s». Agpeca: cMT. IBaHkiB, Byn. [Nonicbka, 65.

HAy6oea Hamanisn ®edopieHa — KaHouMOAT MeQUYHMX Hayk, Oo-
LLEHT, AOLEHT Kadheapun rpoMaacbkoro 30opos’ss HauioHanbHOT MeanyHoi
akagemii nicnagmnnomHol oceitu imeHi . J1. lWynuka. Agpeca: M. Kuis,
Byn. foporoxuubka, 9, Ten.: (044) 205-49-92.

Y/K: 616.33

YACTOTA TA PAKTOPU PU3UKY BUHUKHEHHA
NMOCTONEPALIMHNX CTPECOBUX BUPA3OK
Y OITEN
A. B. binsies, I0. A. Ickpa

HauioHanbHa MeanyHa akageMmis nicnAaMNIIOMHOI OCBiTH
imeHi M. J1. WWynuka, M. Kuis

BcTtyn. HuHi B YkpaiHi Hemae pernameHTOBaHOro nNpoTokosy npodi-
NaKTUKN BUHWKHEHHS cTpec-iHaykoBaHux 3miH (CI3) cnnaoBoi 060moHKM
BEPXHBbOTrO BifAiny LWyHKoBo-kuwkoBoro TpakTy (LUKT), ane gaHa npo-
6nema HasiBHa i BUXOAs4M 3 NaTtoreHesy — OCHOBHWM 3aBOaHHAM Ti BU-
pilleHHs € niksigaLis isionoriyHOro cTpecy i BigHOBMNEHHS HOPMarnbHOT
reMouMpKynauil Ta remonepdyaii TKaHWH.

MeTta pocnipkeHHA. AHani3 kopensuii 4yactoTn BuMHUKHEHHS CI3
B nocTonepawifiHoMy nepiogi Bi4 iHTpaonepauiiHoi AuHaMikv nepude-
puyHoro kpoeoobiry (cuctema NIRS), cTyneHs KUCNOTHOCTI LUYHKOBOIO
COKy Ta TPaBMaTWU4HOCTi ONEePaTUBHOIO BTPYYaHHS, IO MOTEHUIHO Mae
NpY3BECTM OO0 MOKPaLLEHHs pe3ynbraTtiB aHecTesionoriyHoro 3abeane-
YEeHHS Ta onepaTMBHUX BTPYyYaHb y AOiTen.

MaTtepianu i meToaun gocnimxkeHHA. [Ina BusHadveHHs Yactotu CI3
OiTAM 3 XipypriMHOK naTonorieto B nepegonepawinHomy nepiogi Ta ye-
pe3 3 gobu micnga onepauii BUKOHyBanu ¢ibpoesodarogyoneHoCcKonito
(PEFAC) B noegHaHHi 3 peecTpauietdo KUCAOTHOCTI BHYTPILLIHbOLUYHKO-
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