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uring the implementation of
projects of the European
Commission and Regional Co-
uncil of Rhone-Alpes (France)
in 2013-2017 in Ukraine, the
majority of the examined ado-
lescent children living in settle-
ments of Kyiv region near the
Chornobyl exclusion zone
(ChEZ) were found to have
increased blood levels of homo-
cysteine — a metabolic product
of the essential amino acid
methionine [1].

It is necessary to look for rea-
sons for this phenomenon,
since hyperhomocysteinemia
in the adult population is asso-
ciated with the development of
a number of serious diseases
[2, 3]. In this regard, attention
should be paid to fires of
forests, which occupy 62.8% of
the territory of the ChEZ.

At the same time, a huge
amount of wood combustion

https://doi.org/10.32402/
dovkil2021.04.011

lived radionuclides are released
into the environment [4, 5].

Considering that the number
of forest fires in the ChEZ has
increased significantly in recent
years, one can assume their
negative impact on processes
of metabolism, including that of
amino acids methionine and
homocysteine in children and
adults.

In this regard, one of the
important sources of informa-
tion may be the results of labo-
ratory examination of children
with different physical growth
levels living near the ChEZ.

The purpose of this paper is
a comparative assessment of
blood levels of homocysteine,
pituitary and thyroid hormones
in children with different levels of
physical growth before and after
forest fires in the ChEZ in 2015.

Material and methods. The
research was carried out as

IBaHKIiBCbKOIro parioHiB KuiBcbkoi obnacTi.
BusaBneHo 38’30k Mk romoumcteiHom (H,,),

ropMoHamu rirnogiszapHoO-TUPeoiaHOI OCi i

QIBNHHUM PO3BUTKOM AITEN. Y MiasiTKiB

«Ekonoris i 310p0oB’s», IBaHkIB, YKpaiHa

2HaLlioHaIbHW YHIBEPCUTET OXOPOHU 3/10P0B S

Ykpainv im. [1.J1. Llynvka, KniB, YkpaiHa

MerTa gocnipXxeHHs: ropiBHSI/IbHA OLliHKa
PIiBHSI rOMOLMCTEIHY, rOPMOHIB rinogisa i
LLUNTONOAIGHOI 3871031 y KPOBI AiTeN 3 PIBHUMU
PIBHSIMU (PIBUYHOIro PO3BUTKY A0 i MiCJIs
JIiCOBUX MOXEX y YopHOOUIbChKIli 30HI

Bia4yxeHHs1 (Y3B) y 2015 poui.

MeToau gocnig>xeHHs: iMyHOXIMIYHU,
IHCTPYMEHTas/IbHWUIA, MaTemMaTnko-

CTaTUCTUYHUNI.

PesynbraTtn. AHania gyHamiky rnoka3HvikiB
nposeaeHo y 336 nianitkiB lNosicbkoro Ta

IBaHKIBCbKOIro parioHy BCTaHOBJIEHO AOCTOBIP-
HO Bi/ibLL BUCOKMI PiBEHB H., nopiBHsHO 3
Aitbmu i3 Nosicbkoro pavioHy. OCHOBHOO rpu-
YMHOIO NiABULLEHHS H,, y KDOBI MianiTKiB CAiA
BBaxatu J1icOBI rnoxexi HaBecHi 1a Baitky 2015
poky y Y3B. lNigBuiyeHuii piBeHb Ty nepuge-
PUYHNX TKaHWHaXx, iHaykoBaHui He, i TTT,
CrpusiIB 3MEHLLEHHIO 3HAYEHb IHAEKCY Pi3uny-
HOro po3BUTKY. Y rpyni gitev AucrapMOHIrHO
Ta BUCOKOIro i3n4HOro PO3BUTKY PEECTPYBA-
J10CS HEAOCTATHE YTBOPEHHS T3y nepugepuy-
HUX TKAHWHaX y 3B’3KY 3i 3HUXXEHHSIM [HTEH-
CUBHOCTI npouecy geviogyBaHHs T,.

Knro4yoBi cnoBa: romoyncteiH, ropMoHu

rinogpiza i wmrTonomibHoi 3as103m,

Di3nNYHNIi PO3BUTOK, NiQNITKN, JTICOBI
noxxexi, YopHoOUbCbKa 30Ha Big4Yy>)XE€HHSI.

© baHpaxescbkuii 10.1., ly6osa H.®..

11 Exviconyeve & Mg No 4 2021

CTATTS, 2021.




D4-21 a:D2-16 a.qxd 28.11.2021 12:11 Page 12

projects of the European Com-
mission «Health and Ecological
Programmes around the Chor-
nobyl Exclusion Zone: De-
velopment, training and coordi-
nation of health-related proj-
ects» and the Regional Council
of the RhoOne-Alpes region
(France) in Ukraine. 158 chil-
dren from Poliskyi district and
178 children from Ivankivskyi
district of Kyiv region under-
went laboratory and instrumen-

—®-

tal examination. The territories
of these districts have re-
mained radioactively contami-
nated many years after the
accident at the Chornobyl
nuclear power plant in 1986 (a
137Cs soil contamination densi-
ty is 0.17-1.9 Ci/sq.km) [6].
The research carried out within
the framework of the European
Union project in 2014 con-
firmed the high density of con-
tamination of the territory of

Table 1

Number of children from Poliskyi and Ivankivskyi
districts in physical growth groups

_— Total number Group 1 Group 2 Group 3
District p
of children | Aps. % | Abs. % | Abs. %
Poliskyi 158 17 |10.76 | 103 |65.19| 38 |24.05
Ivankivskyi 178 19 | 1067 | 127 |71.35| 32 |17.98
Table 2

Statistical variables in children from Poliskyi district
with different physical growth levels

. Group 1 Group 2 Group 3
Variables
Me IQR Me IQR Me IQR

Hey 10.14 | 7.92-13.30 | 10.16 | 8.67-13.23 | 10.26 | 8.46-12.62
TSH 2.08 | 1.57-2.84 | 1.79 | 1.36-2.39 | 1.92 1.37-2.59
T3 452 | 3.94-4.80 | 4.14 | 3.80-4.60 | 3.99 | 3.68-4.461
Ty 1.21 | 1.12-1.28 | 1.18 | 1.09-1.29 | 1.13 1.03-1.28
T3/Ty 3.67 | 3.25-4.37 | 3.51 | 3.12-4.06 | 3.50 | 3.03-3.95

Note: 1 — Statistical differences in T; values between
groups 1(RI<10.7) and 3 (RI>13.7). U Mann-Whitney

test — 194.500; p = 0.019.

Table 3

Statistical variables in children from Ivankivskyi
district with different physical growth levels

) Group 1 Group 2 Group 3
Variables
Me IQR Me IQR Me IQR

HCy 12.61| 11.57-17.32 | 11.41 | 9.46-13.281 | 11.87| 10.91-13.76
TSH 1.94 | 1.47-2.47 1.77 1.29-2.37 | 1.93 | 1.29-2.70
T3 432 | 3.88-4.88 | 4.44 | 4.00-4.81 | 4.40 | 3.99-4.64
Ty 1.21 1.10-1.28 1.22 | 1.12-1.303 | 1.30 | 1.20-1.342
T3/Ty 3.48 | 3.19-4.27 | 3.63 | 3.20-4.01 | 3.26 | 2.94-3.794

Note: 1 — statistical differences in H,, values between groups 1
(RI<10.7)and 2 (Rl = 10.7-13.7). U Mann-Whitney test 819.500;

p =0.024.

2 - statistical differences in T, values between groups 1 (RI<10.7)

and 3 (RI>13.7). U Mann-Whitney test 183.50; p = 0.019.
3 - statistical differences in T, values between groups 2

(Rl=10.7-13.7) and 3(RI>13.7).
p = 0.008.

U Mann-Whitney test 1417.500;

4 — statistical differences in T5/T, index values between groups 2

(RI=10.7-13.7) and 3 (RI>13.7).
p=0.011.

U Mann-Whitney test 1441.500;

Ivankivskyi district with 137Cs
and 90Sr radionuclides [4].

All the children who attended
school had blood drawn from
the ulnar vein after fasting in the
morning. Blood was drawn in the
children from Poliskyi district on
02.04.2015, and in children
from Ivankivskyi on 18.12.2015.
At the time of examination, the
average age of the children from
Poliskyi district was (14.8 £ 0.1)
years old (95% CI 14.7-15.0
years old), and that of the chil-
dren from Ivankivskyi district
was (13.6 £ 0.1) years old (95%
Cl 13.4-13.8 years old).

The blood samples were
analysed at a laboratory certi-
fied under quality standards
and we received consent of the
parents to do those blood tests.
Thus, we assessed blood levels
of pituitary thyroid-stimulating
hormone (TSH), free triiodothy-
ronine (T3), free thyroxine (T,),
homocysteine (H. ) and deter-
mined the T3/T, index.

TSH, T; and T, were deter-
mined using an electrochemilu-
minescentimmunoassay (ECLIA)
method. Analyzer and test Kkit:
Cobas 6000; Roche Diag-
nostics (Switzerland).

Plasma H.,, was measured
using a chemiluminescent im-
munoassay (CLIA) method.
Analyzer and test kit: Architect
1000 (ABBOT Diagnostics
(USA)). Plasma homocysteine
levels in the children of over
10 umol/L were defined as
hyperhomocysteinemia.

Physical growth (PG) in chil-
dren was assessed with the
help of anthropometric meas-
uring techniques standardized
in Ukraine [7] in compliance
with the rules of bioethics and
with the signature of protocols
of informed parental consent
for each subject.

The Rohrer’s weight/height
index (RI) independent of age
and sex, the quotient obtained
whenweight in kilograms is
divided bythe cubic of height in
meters, was chosen as a criteri-
on for assessment of PG and
metabolism in a child [8, 9].

Rl allows to assess the
degree of conformityof one’s
weight to height. Normal PG is
defined at Rl range of 10.7 to
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Objective: We performed a comparative
assessment of the blood levels of homocys-
teine, pituitary and thyroid hormones in chil-
dren with different levels of physical develop-
ment before and after forest fires in the
Chornobyl exclusion zone (ChEZ) in 2015.
Methods: We used immunochemical, instru-

mental, mathematical and statistical methods.

Results: The analysis of variable dynamics
was performed in 336 adolescents of the
Poliskyi and the Ivankivskyi districts of Kyiv
region. An association was found between

—®-

homocysteine (H,,), hormones of the pituitary-
thyroid axis and physical development of chil-
dren. A statistically significantly higher level of
H., was observed in the adolescents from the
Ivankivskyi district in comparison with the chil-
dren from the Poliskyi district. Forest fires in
the spring and summer of 2015 in the ChEZ
should be considered the main cause for

the increase in H,, in the blood of the
adolescents. The increased level of Ty in the
peripheral tissues induced by H,, and TSH
contributed to a decrease in the physical
development index values. Due to a decrease
in the intensity of the T, deiodination process,
the insufficient formation of T in the peripher-
al tissues was recorded in the group of chil-
dren with a disharmonious high physical devel-
opment.

Keywords: homocysteine, hypophysis and
thyroid gland hormones, physical
development, adolescents, forest fires,
Chornobyl exclusion zone.

18.7 kg/ms3, abnormal PG of
children with insufficient body
weight is identified at the RI
value of less than 10.7 kg/ms3,
abnormal PG of children with
excess body weight — at the Rl
value of more than 13.7 kg/ms3.

Three groups were identified
during the examination of chil-
dren from Poliskyi and
Ivankivskyi districts according
to Rl values:

1 — abnormal (low) PG,

Rlis <10.7;

2 —normal PG, Rlisin

the range of 13.7 and 10.7;

3 — abnormal (high) PG,

Rlis >13.7.

The statistical processing of
the findings was performed
using the IBM SPSS Statistics
22 software (USA). The arith-
metic mean (M), standard error
of mean (m), confidence inter-
val for the mean value (95% Cl),
median (Me), interquartile
range (IQR), minimum and
maximum parameter values
and percentiles were calculated
for the variables analysed. The
distribution hypothesis was
tested (a Kolmogorov-Smirnov
test). All the studied parame-
ters did not conform to the nor-
mal distribution law, thus, a
non-parametric Mann-Whitney
U test was used to compare val-
ues. Associations between H,,,

TSH, T; and T, levels were iden-

tified with the help of the
Spearman’s rank correlation
coefficient (r,,). The statistical
significance of variables was
assessed by determining a sig-
nificance level for p with the
help of the statistical software
programme.

The Student’s t-test was used
tocompare variables. The critical
level of significance for the null
hypothesis (p) was set at 0.05.

The strength of an associa-
tion was assessed according to
a typical scale: weak — 0 to
0.299; moderate — 0.3 t0 0.699;
strong - 0.7 to 1.0.

Results and their discus-
sion. The similar groups of chil-
dren from Poliskyi and Ivan-
kivskyi districts with normal,
abnormal low and abnormal
high physical growth levels had
no significant differences in
quantitative terms.

The largest number of chil-
dren was registered in the
group with a normal level of
physical growth, the smallest
number of children was in the
group of children with an
abnormal low level of physical
growth (Table 1).

The groups of children from
Poliskyi district had no statisti-
cal differences among them-
selves in blood H,, levels (Table
2), while in the children from
Ivankivskyi district the level of
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this metabolite was statistically
significantly higher in the Group
1 than in the Group 2 (Table 3).

The blood H,, level in all 3
groups of children from Ivan-
kivskyi district had significantly
higher values than in the similar
groups of children from Poliskyi
district (Tables 2-6). The propor-
tion of cases of exceeding the
physiological level of this
metabolite for adolescent chil-
dren (H,>10.0 pmol/l) was
higher in the groups from
Ivankivskyi district than in that
from Poliskyi district (Table 7).

TSH values had no statistical
differences in the groups of
children from the both districts
(Tables 2-6).

The T3 level was higher in the
children from Poliskyi district in
the Group 1 than in the Group 3
(Table 2). There were no differ-
ences between the groups in
relation to this hormone among
the children from Ivankivskyi
district (Table 3). However, the
T; level was statistically higher
in the Groups 2 and 3 of chil-
dren from lvankivskyi district
than in the similar groups of
children from Poliskyi district
(Tables 2, 3, 5, 6).

The T, level did not differ sta-
tistically in the groups of chil-
dren from Poliskyi district
(Table 2). Among the children
from Ivankivskyi district, statis-
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tically significantly higher val-
ues of this hormone were
determined in the Group 3
compared to the Groups 1 and
2. At the same time, the values
of the T5/T, index in Group 2
were higher than in the Group 3
(Table 3). The T, level was sta-
tistically higher in the Group 3in
the children from Ivankivskyi
district than in the same group
from Poliskyi district (Table 6).

A direct association was
determined between H., and Ty
in the Group 2 of children from
Poliskyi district (Table 8).

In the Groups 1 and 2 of the
children from Ivankivskyi dis-
trict, a direct association was
found between H. and TSH,
while it was absent in the similar
groups of children from Poliskyi
district (Tables 8, 9). The asso-
ciation strength was more pro-
nounced in the Group 1.

—®-

No association was observed
between H; and T, in the
groups of children from Poliskyi
and Ivankivskyi districts (Tables
8,9).

The research carried out
enabled to characterize the
groups of PG of children per-
manently residing near the
ChEZ, taking into account the
relationship between H,, and
hormones of the pituitary-thy-
roid axis.

Large-scale radiometric stud-
ies carried out in 2014-2016
during the project of the
European Commission in lvan-
kivskyi and Poliskyi districts of
Kyiv region of Ukraine showed
an inverse association between
Rl and 137Cs specific activity in
children aged 12-17 years old
(Table 10), while no association
was recorded between Rl and
age. The highest level of 137Cs

Table 4

Statistical criteria when comparing metabolic variables
of Group 1 (Rl <10.7) of children from Poliskyi
and lvankivskyi districts

Variables Hey | TSH T3 Tqy | T3/Ty
Average rank Poliskyi district 13.59 | 19.62 | 19.26 | 18.62 | 19.21
Average rank lvankivskyi district | 22.89 | 17.50 | 17.82 | 18.39 | 17.87
U Mann-Whitney test 78.00 {142.50| 148.50|159.500( 149.50
Asymptotic significance
(2-tailed), p 0.008 | 0.547 | 0.680 | 0.949 | 0.704
Table 5

Statistical criteria when comparing metabolic variables
of Group 2 (Rl 10.7-13.7) of children from Poliskyi
and lvankivskyi districts

Variables Hey TSH T3 Ty T3/Ty
Average rank Poliskyi
district 103.39 | 118.10 | 101.61 | 106.98 | 112.64
fverage rank vankivskyl | 425 32 | 113.39 | 126.77 | 122.41 | 117.82
U Mann-Whitney test 5293.50(6273.00|5109.50 | 5663.00 | 6246.00
Asymptotic significance
(2-tailed), p 0.013 0.594 0.004 0.080 0.557

Table 6

Statistical criteria when comparing metabolic variables
of Group 3 (Rl >10.7) of children from Poliskyi
and lvankivskyi districts

Variables Hey TSH Ts Ty T3/Ty
Average rank Poliskyi
district 29.70 36.14 | 30.61 28.07 38.04
Average rank Ivankivskyi
district 42.39 34.73 | 41.31 44.33 32.48
U Mann-Whitney test 387.50 | 583.50 | 422.00| 325.50 | 511.50
Asymptotic significance
(2-tailed), p 0.009 0.773 0.028 0.001 0.255

radionuclides was registered in
the children from the group of
abnormal low PG [10].

Based on this, it can be
assumed that the constant
presence of 137Cs, and accord-
ingly, their decay products
(Ba), in the body of children
affects their PG.

Children with insufficient body
weight are characterized by
increased production of H,
which stimulates the production
of TSH by the adenohypophysis.
This is evidenced by a direct
association between H., and
TSH. In turn, TSH enhances the
5' -deiodinase activity, resulting
in an increase in T; levels and a
proportional decrease in T, lev-
els in peripheral tissues [11].
This is proved by a direct associ-
ation between TSH and the
T5/T, index, and an inverse one
between TSH and T,.

It was found that the process
of T; formation in peripheral tis-
sues is associated with the G
risk allele of the MTR:A2756G
genetic polymorphism, which is
responsible for the synthesis of
the B4,-dependent methionine
synthase enzyme. Impaired H,
methylation activates its utiliza-
tion through a complex of
transsulfuration reactions. At
the same time, an increased
amount of T4 is formed [12],
which negatively affects the
metabolism in a cell, as proved
by a decrease in Rl values [13].

The blood H,, level also de-
creases with a lower specific
activity of 137Cs in the body of
children. In the group of abnor-
mal high PG of children from
Ivankivskyi district (RI>13.7),
the association between H,
and TSH disappeared, while the
T, level was higher than that in
the children from the other two
analyzed groups. T5 production
was less than in the group of
children with a normal level of
PG, as evidenced by the values
of the T5/T, index. A decrease
in the intensity of the process of
the deiodination of T,, and, in
this regard, a decrease in the
formation of T in peripheral tis-
sues, contributes to an in-
crease in the child's body
weight, since T stimulates the
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AeTtel ¢ pa3HbIMU YPOBHSIMU pU3N4eCcKoro
pPas3BuUTUS 40 U MOCJIE JIECHbIX M0XapOoB

B YepHoOblbCcKkov 30He oTdyxaeHus (430)

B 2015 roay.
MeTtoabl nccnegoBaHus.

VIMMYHOXUMUYECKNV, MHCTPYMEHTAJIbHbI,

MaremMaTtmKo-CTatucTUYECKNI.

Pe3ynbtatbl. AHann3 guHamMuvKy rnokasare-
nen nposeaeH y 336 noapocTkoB
lMonecckoro v VIBaHKOBCKOro parioHoB

parioHa ycTaHoBJIEH 4OCTOBEPHO bosiee
BbICOKMI ypOBeHb H,, Mo cpaBHEeHWIO C AeTb-
mu n3 MNonecckoro pavioHa. OCHOBHOV ripu-
YMHOW NMoBbILLeHWs H ., B KpOBU MoApPOCTKOB
c/ieayeT cunTaTb JIECHbIE M0Xapbl BECHOM 1
netom 2015 roga B Y30. lNoBbILLIEHHbIV

ypoBeHb Tz B nepugepundeckmnx TKaHsix,

nHAyumpoBaHHbIvi Hy, v TTT, crocobcTBoBasi
YMEHbLUEHWIO 3Ha4YEeHNI nHAeKca
puandeckoro passutus. B rpynne geten
ANCrapMOHUYHOIO BbICOKOIro (pn3n4eckoro
pPas3BUTUSI PErNCTPUPOBAIOCH HEAOCTATOYHOE
obpasoBaHue T; B nepupepunyeckmx TKaHsx,

B CBs3U/ CO CHU>KeHunemM MHTeHCUBHOCTU
npouecca aevioanpoBanHus T,.

KnioyeBbie cioBa: roMouncTenH, ropMOHbI

runogmnsa v LUMTOBULAHOM XKesie3bl,

¢Pusndyeckoe passutne, NOZPOCTKU,
JiecHble noxapbi, YepHobbinbckas
30Ha OTHY>XOACeHUS .

processes of lipolysis in adi-
pose tissue and the oxidation of
fatty acids in the liver.

The occurrence of this physio-
logical effect may be associated
with an insufficient level of H,, in
the blood to stimulate the adeno-
hypophysis to produce TSH, or
activate the complex of transsul-
furation reactions, and, conse-
quently, increased production of
T5 in peripheral tissues.

In this case, one should also
not exclude a congenital disorder
of the central mechanisms of
endocrine regulation in the hypo-
thalamic-pituitary system [14].

Taking into account the dates
of the laboratory examination of
children from the both districts,
it can be reasonably stated that
higher blood H,, levels in the
children from Ivankivskyi dis-
trictin comparison with the chil-
dren of Poliskyi district are
associated with forest fires in
the ChEZ in the spring and
summer of 2015.

The area of the largest of these
fires was 10,127 ha. At the same
time, the maximum density of the
territory contamination in some
quarters of the Lubyansk's fo-
restry was 1040 kBg/m2 for
137Cs; 368 kBqg/m2 for 90Sr;
11.4 kBg/m2 for 238-240Py and
14.4 kBg/m2 for 241Am [5].

In addition to these radionu-
clides, the burning of forest
trees in the ChEZ is accompa-
nied by the release of black and
organic carbon into the envi-
ronment.

The negative influence of
these agents on H., metabo-
lism in elderly men has been
known [15].

Experimental studies have
shown a decrease in the level of
methionine, an essential sulfur-
containing amino acid closely
related to H., in the blood of
laboratory animals fed by oat
grains containing 137Cs and 90Sr
radionuclides [16].

Thus, the children from
Ivankivskyi district, living near
the ChEZ, were exposed to
radioactive and chemical agents
formed as a result of the burning
of forest trees in 2015. In previ-
ous publications, we have
shown the effect of a forest fire
factor on the metabolism of chil-
dren in Poliskyi district, who also
live near the ChEZ [17].

The findings show that there
is a negative effect of products
of combustion of wood from the
ChEZ and the radionuclides
contained in it on the metabo-
lism of sulfur-containing amino
acids methionine and H,, in

adolescent children.

15 Exviconvevr & leam Ne 4 2021

Increased formation of H,

stimulates the synthesis of
TSH, which in turn affects the
synthesis of hormones in the
thyroid gland and in peripheral
tissues, which is reflected in the
child’s PG.

Conclusions

1. The blood H,, level was sta-
tistically significantly higher in
the groups of adolescent chil-
dren from Ivankivskyi district,
formed taking into account the
values of the physical growth
index (Rohrer’s index), than in
similar groups of children from
Poliskyi district.

2. Taking into account the
dates of the laboratory exami-
nation of children in both dis-
tricts, forest fires in the spring
and summer of 2015 in the
ChEZ should be considered as
the main reason for a higher
blood level of H,, in the children
from Ivankivskyi district in com-
parison with those from Poliskyi
district.

3. Direct associations were
observed between H,, and Tj,
TSH and T5 in the group of chil-
dren with a normal level of
physical growth from Poliskyi
district living near the ChEZ.

4. A direct moderate associa-
tion was recorded between H,,
and TSH in the groups of chil-
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dren with abnormal low physi-
cal growth from Ivankivskyi dis-
trict after the forest fires in the
ChEZ.

5. The increased T3 level in
peripheral tissues, induced by
Hc, and TSH, contributed to a
decrease in values of the phys-
ical growth index.

6. In the group of children with
abnormal high physical growth,
the insufficient formation T3 in
peripheral tissues was record-
ed. It was due to a decrease in
the intensity of the process of
deiodination of T,.

—®-

7. The conducted studies ha-
ve found an association bet-
ween H,,, hormones of the pitu-
itary-thyroid axis and the physi-
cal growth of children living
near the ChEZ.
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Table 9

Results of correlation analysis of metabolic variables

in children from Ivankivskyi district

Correlation
Parameters coefficient Group 1 Group 2 Group 3
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Results of correlation analysis between RI

Table 10

and 137Cs specific activity in examined children [11]

Groups Correlation Parameters
of children coefficient Rl 137Cs specific activity, Bq/kg
Spearman’s 0.070**
;?éi'p Sign. (2;\’;ailed), p 2_::2:
Y Spearman’s 0.120
g?gﬂger Sign. (Z;ailed), p 0;;‘;4
. Spearman’s -0.094~
g'\;/lrg%e Sign. (2;\:ailed), p 0%?329
Spearman’s -0.326**
(g)rlgﬁ[) Sign. (2-'\’;ailed), p 0_3521

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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