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MIPOTHOCTHYHO HECIPUATIMBOIO O3HAKOI0 HOro mepeoiry.
Cunznpom PeifHo yacrilie BUHUKA€E y MaLli€HTIB 3 HAsIBHUM
peBMaToiqHuM (GaKTOpPOM y CHPOBaTLi KPOBi. Y XBOpHX Ha
peBMaToinHuil apTpUT Mae Micle HEIOCTaTHS SHIOTEeNii
3aJIe’KHa Ba3OPETYJIALis y IUICHOBii apTepii, 10 BKa3ye Ha
MOpYLIEHHS eHAoTeNiambHOl (QyHKIII. VY XBOopHX Ha
peBMaTOifHUN apTpUT 3 BTOPHUHHUM cHHApoMoM Peiino
CIOCTEPITaOTHCST OLTBII BHPAXEH] O3HAKH CHIOTENiaIbHOT
TUCOYHKIIT, 10 € CBITYEHHSM BHCOKOTO PH3HMKY PO3BUTKY
aTepoCKIEepO3y Ta CEpLEBO-CYAMHHUX yCKIaJHeHb. [HaeKc
BIIKPUTHX KaIISIPiB 1a€ MOXJIMBICTh 00’ EKTUBHO OLIHUTH
BUPaKCHICTh cUHApOMY PeifHo y XBOpHX Ha peBMaToiqHuit
apTpur.
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Cunzipom PeifHo yale BO3HUKAET y MAllUEHTOB ¢ UMEIOLIMMCS
PEBMAaTOUIHBIM (DAKTOPOM B CHIBOPOTKE KPOBH. Y OONBHBIX
PEBMAaTOMIHBIM apTPUTOM HMEET MeECTO HEJIOCTaTOYHas
SHIOTENN 3aBUCHMas Ba30PETyIISINS B IIIEUYEBOH apTEpHH, UTO
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The purpose of the study was to study the adaptpeacity of the cardiovascular system and to ifientianges in the
performance of heart rate variability in the prisnachool-aged children with iodine deficiency dgrithe school year. It was
found that among the 1st grade schoolchildren witne deficiency, 30% of children had the adapstategy tension at the
beginning of the school year. The largest shasebbolchildren with low adaption level at the bexdiy of the school year was
revealed. According to the indicators of heart vateability, in 1-4 grades students with iodindiciency the sympathetic nervous
system influence is prevalent during the schoot,yehile the parasympathetic nervous system isgmadant in schoolchildren,
properly provided with iodine.
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The study is a fragment of the research projecotBiemical mechanisms of metabolic disorders inpttesence of
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The course of adaptation processes best reflegtiutictional state of the cardiovascular system
(CVS), and the heart rate variability (HRV) allotesspeak directly about the involvement of certairels
of the central nervous system (CNS) in the physgickl functions regulation, in other words aboug th
level of their centralization. According to the ding of R.M. Baevsky, the heart rate structure aflaws to
evaluate the state of the autonomic nervous systeendegree of organism adaptive resistance, the
possibility of adaptive reserves [1, 5]. It is knothat the higher the CNS level involved in theulagon
of functional systems, the higher the adaptatiositen [4, 9]. At the same time, it has been prowed
thyroid hormones are essential for the maturatimhfanctioning of the nervous system. Therefordine
deficiency (ID) may indirectly impair the adaptaticourse because of the negative effect on thesroatV
differentiation. One of the most scientifically bdsand informative methods of quantitative evabratf
the Autonomic Activity Indices, whose parameters aonsidered as integral indicators of regulation
processes of the organism, is a method of compatéiointervalography [3].

In this regard, to assess the iodine deficiencgoefbn the CVS activity, all children underwent
cardiointervalography to determine the impact ofvidual autonomic nervous system sections.

The purposeof the study was to study the adaptive capacithethild's organism to the school
loads and to identify changes in the performanceaofliovascular system using heart rate variahitity
the primary school-aged children with iodine defiwiy during the school year.

Materials and methods.The total of 243 schoolchildren from 1st to 4thdg were surveyed at
the beginning, the middle and the end of the scheat. In the first grade, 64 schoolchildren wezalthy,
29 were with iodine deficiency, in the 2nd grade cldren were healthy, and 18 were with iodine
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deficiency, in 3rd grade 33 schoolchildren werehwibrmal iodine content, and 25 were with iodine
deficiency, in the 4th grade 17 schoolchildren weesalthy and 23 were with iodine deficiency.
Schoolchildren were divided into two groups basadamline availability. The first group consisted of
children with normal iodine content in the urineiftrol group), the second group — with iodine deficy

in the urine (experimental group).

The adaptive capacity level of the cardiovascwatesn was determined based on the Functional
Status Index (FSI). The character of adaptationdessrmined by the FSI value [4]. When charactegzi
adaptation, we considered the child's behaviotherbisis of the questionnaire of teachers usingetiie
"Adaptation of children to school". (Kyrylenko M2006).

Heart rate variability was studied using the Neafts Poly-Spectrum Computing Diagnostic
Tool. In our study we took into account in horizaint baseline test (b) — and in vertical position —
orthostatic test (0) — the following indicatorseaage heart rate (HR), RR interval arithmetic mealne
(M), standard deviation (SD), mode(Mo), amplitudenmode (AMo), RR interval median value (Me),
deviation range (DR), vegetative equilibrium ind&#El), regulation adequacy index (RAI), vegetation
rhythm index (VRI), tension index (TI), ratio ofaghension index in the test to the index in theslias
test (Tb/Tl1), increase in heart rate in the orthostatic fBisé resulting digital material was processed by
the Student's method of variational statistics,a&sad used the program STATISTICA 6.0., non-paraimet
methods (Mann-Whitney), P (u) = 0.05. Correlationalgsis was performed using the program
STATISTICA 10.0. To determine ioduria in childrehe iodine excretion level in spot urine was exadin
with Dunn's test, and the thyroid was palpated.

Results of the study and their discussiorilhe most accurate indicator of the adaptive capacit
of the organism, including the child's one, is slecalled "adaptive potential”, which is quite aftesed
in scientific studies. It defines the possibility equilibrium between the child's organism and the
environment by mobilizing the functional reservéshe CVS. Assessment of the adaptive potential) (AP
changes makes it possible to diagnose prenosologmaditions and control the effectiveness of
rehabilitation measures [4, 9].

Emphasis should be placed on the leading roletefhning the functional state of the circulatory
system, both at resting state and during the phlaitivity in the studying of the health statugpdfmary
school-aged children. It should be noted thatisgchool is one of the critical periods in tHe bf the
child, which is accompanied by a very high levelerision of the cardiovascular and sympathoadrenal
systems, as well as a low indicator of the intéoacof different systems with each other [10].

In the 1st grade, during a detailed ioduria analy8# schoolchildren (69%) were found to be
adequately provided with iodine and 27 schoolckitdf29%) were with mild ID, 1 schoolchild (1%) had
moderate iodine deficiency and 1 schoolchild (1% 3% wvith a severe ID.

In terms of urinary iodine excretion in the 2ndadga34 schoolchildren (65 %) were properly
provided with iodine, 14 schoolchildren (27%) hadhitdd 1D, and 4 schoolchildren (8%) had a moderate
ID.

Among third-graders: 33 schoolchildren (57 %) wiealthy relative to iodine provision and 25
schoolchildren (43 %) had iodine deficiency in thaiine. In 4th grade 17 schoolchildren (42 %) were
properly provided with iodine, and 23 schoolchili(&8%) had a mild ID.

Our AP indicators, as a criterion for quantifyingalth status, indicate that the satisfactory
adaptation level in the children under observas@redominant. In particular, it was found that tighest
percentage (93%) of first-graders with ID had #s&attory adaptation level at the end of the sclyealr,
which exceeds the same indicator at the beginmugim the middle of the school year, and the highes
percentage (30%) of the adaptive mechanisms tersa@hserved at the beginning of the school yeachS
a pattern indicates a relatively higher adaptivpacity of the CVS in children provided with iodine.
Changes in FSI (probable increase for almost 10%hildren with ID) during the school year indicate
comparatively lower adaptive capacity of CVS inaalchildren with iodine deficiency relative to thei
peers.

Analyzing the questionnaire "Adaptation of childtenschool" at the beginning, middle and end
of the school year, we have found that the largleate of schoolchildren with low adaptation levi&%)
was detected at the beginning of the school year.

According to the results of heart rate variabilitywas found that at the beginning of the school
year the 1st grade schoolchildren with ID had lowadues of VEI(b) by 37% (p <0.05), Tl(b) by 39% (p
<0.05) in relation to the similar data in healthgeps, which indicates the prevalence of the ANS
parasympathetic effect in schoolchildren with iedoteficiency, which is consistent with the estdids
data (Tsiapets G.B., 2010). In the middle of tHeostyear, in children with ID was observed a lowaiue
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of Tl(b) by 36% (p <0.05) relative to the contnahich indicates that the ANS parasympathetic effies
predominant in the schoolchildren of the experiraegtoup. At the end of the school year, the DR(b)
values were found to be lower by 48% (p <0.05)ximo®Ichildren with reference data, which indicdtes
dominance of sympathetic ANS in these schoolchildre

At the beginning of the school year, in the 2nddgrachoolchildren with ID were found lower
values of VEI(b) by 44% (p <0.05), Tl(b) by 45%<f.05) relative to healthy peers, which indicates t
prevalence of the impact of the ANS parasympattsetation in these children. In the middle of thiecsd
year, schoolchildren with ID had significantly hafhDR(0) values (almost twice), which indicates the
predominance of the parasympathetic nervous sy#eb@% decrease in theJITl; indicator (p <0.05)
indicates that there is a certain sympathetic tonehildren with ID. However, on the basis of the
guantitative correlation between the indicatorsaot#d in the heart rate analysis in 2nd grade
schoolchildren with ID in the middle of the schgehr, the parasympathetic nervous system prevagls o
the sympathetic one. At the end of the school ylearer values of Me(b) (by 60%, p <0.05), Me(o) (by
72%, p <0.05) and ¥Tl1 (by 68%, p <0.05) for similar indicators in thentwl group indicate a
predominance of sympathetic tone in schoolchildvih ID.

In the 3rd grade at the beginning and in the middlthe school year, in schoolchildren with 1D
there were any significant differences betweensthdied data of heart rate variability. At the exfidhe
school year there was a decrease in Mo(b).

At the same time, there were no significant diffexes between the indicators of heart rate
variability in the 4-th grade schoolchildren witliferent iodine provision during the school year.

There was no correlation in the first-grade chitdigetween indicators of iodine deficiency,
adaptive capacity and the child's age.

Table 1
Correlation between indicators of iodine deficiencyadaptive capacity
and the child's age in the second grade schoolchiih
Adaptive capacity in children lodine content in tirene Age

Adaptive potential in children - r =0.0080 p=.955 r=0.1773 p=0.209
lodine content in the urine r = 0.0080 p=0.955 - r = 0.2957 p=0.033
Age r=0.1773 p=0.209 r=0.2957 p=0.033

Scatterplot: age of children vs. iodine content ithe urine (line-by-line deletion) Scatterplot: adaptive capacity vs. iodine contentni the urine (line-by-line deletion)
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Fig. 1 Correlation between iodine values in theneirand Fig. 2 Correlation between iodine values in the urine and

child's age in the second grade schoolchildren adaptive potential in third grade schoolchildren

Thus, in the 2nd grade schoolchildren, there wasect weak correlation between the iodine
content in urine and the age (r = 0.2957, p = 0.0B3 1).

Table 2
Correlation between indicators of iodine deficiencyadaptive capacity
and the child's age in the third grade schoolchilden
Adaptive potential in children| lodine content iretirine Age
Adaptive potential in children r=0.2632 p=.046 r=0.2077 p=0.118
lodine content in the urine r =-0.2632 p=0.046 - r=-.01272 p=0.341
Age 0.2077 p=0.118 r=-0.1272 p=0.341

Therefore, in the 3rd grade schoolchildren, thees @&n inverse weak correlation between the
iodine content in urine and the adaptive potertial-0.2632, p = 0.046) (fig. 2).
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Table 3
Correlation between indicators of iodine deficiencyadaptive capacity
and the child's age in the fourth grade schoolchilen

Adaptive potential in children lodine content i thrine Age
Adaptive potential in children - r=-0.2537 p=.114 r =0.3135 p=0.049
lodine content in the urine r =-0.2537 p=0.114 - r =-0,1131 p=0.487
Age r =0.3135 p=0.049 r =-0,1131 p=0.487 -

Scatterplot: adaptive capacity vs. age of childreiine-by-line deletion) There was a direct weak correlation
LRCNEEISCE o Rl ED R between age and adaptive potential in the

102 Correlaton: = 31355 fourth grade schoolchildren (r = 0.3135, p =
0.049) (fig.3).
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ol . adaptive mechanism tensions at the
ot beginning of the school year, compared with
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65 and in relation to the similar indicators of the
= 14 15 16 L7 18 o 20 21 2-4 grades schoolchildren, which is
adaptive capacity consistent with the data of other scientists [6,
Fig. 3 Correlation between values of children's age andptae 4, 9]. This can be explained by the fact that
potential in the fourth grade schoolchildren . . . . .
starting school inevitably increases the brain
load of the child, leads to a decrease in motawiagct changes the usual stereotype; it is an eonati-
stress factor for many children and the maximunsitanof neuro-psychological adaptive mechanisms. It
is known that starting school is characterized ligilare of adaptation and a decrease in the nactf
the child's organism [2]. It can be argued thatng®r schoolchildren do not adapt equally to edooati
loads. This is obviously due to their individualyplsophysiological characteristics and environmental
impact. According to the literature, reforming teducation system has proved inadequate for the
physiological capabilities of the child's organishus, almost 30% of the first-graders have adeptat
failures in the form of neurovegetative disordarg] an increase in the incidence rate [9].

The data obtained showed that the first-graderg laawvincrease in sympathetic nervous system
tone at the end of the school year in children Wb compared to schoolchildren with normal iodine
provision. The identified changes can be considesesd decrease in adaptation reserves of the srgani
moderate depletion of regulatory influences, whgcbonsistent with the established data of othédras
[4,9, 10, 11]. The Second- and the third-gradesldhildren with ID by the end of the school yeadtan
increase in the sympathetic nervous system tor® [I[2]. Correlation analysis revealed that thénaighe
iodine content in the urine, the better the ada&ptapacity in children.

age of childrer

The study results found that the highest level®p$ion and the most children with low levels of
adaptation were recorded in the first-graders & Ileginning of the school year. Primary-aged
schoolchildren with iodine deficiency had a higipercentage with the adaptive mechanisms tension,
compared to schoolchildren who were properly pregidith iodine.

According to the indicators of heart rate varidpiln the 1-4th grades schoolchildren with iodine
deficiency during the school year, the sympathetovous system influence is prevalent (decrease of
the deviation range index by 52 % (p <0.05) andease of the tension index by 2.3 times (p <0.05),
while in schoolchildren, adequately provided withdine the parasympathetic nervous system is
predominant (an increase of 2.4 times RR intervadlian value in the baseline test (p <0.05) and 3.5
times in the orthostatic test ( p <0.05), ratidloé tension index in the test to the index in thediine
test by 2.3 times (p <0.05).

Prospects of further research lie in assessmehediinctional state of the cardiovascular system
allows to assess the adaptation state of the sholdjanism and to predict the possibility of pabiggl
including the thyroid gland, at the prenosologitalge. Children, diagnosed with iodine deficiensing
a screening test, need in-depth clinical and laboyanstrumental examination not only of the thigro
gland but also of other organs.
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MOKA3HUKHU CEPIEBO-CYAWHHOI CUCTEM
I YAC ATJANITAIIIT IO HABUYAJIBHHUX
HABAHTAXEHb OPTAHI3MY JITENA
MOJIOAIIOTO KIJIBHOTI'O BIKY
B HOJOJE®IIUTHOMY PETIOHI
FOpunumue O.M., Komiccaposa O.C., ®@aprymok T.B.,
IMamuusa JI.M., Jlokaii B.A.

Meroto focnijukeHHs1 Oyio BHBYCHHS aJanTaliifHuX
MOXJIMBOCTEH CEpLEBO-CYAMHHOI CHUCTEMH Ta BHSBICHHS
3MiH B [TOKa3HHKaX poOOTH BapiabeIbHOCTI CEPLEBOTO PUTMY
B [IiTe MOJOIMIOrO IIKIIBHOTO BIKy 3 HomoaedinuTom
BIIPOJIOBK HABYAJIBHOTO pOKY. BeTaHOBNECHO, 110 cepen aiTeit
1-ux xiaciB i3 nedinurom itoxy 30% miTeit Many Ha MOYATKY
HABYAJIIBHOTO POKY HAIPYKCHHS MeXaHi3MiB ajanTali.
BusiBneHo Haif0OUIbIIy 4acTKy IIKOJSIPIB i3 HU3BKHM PiBHEM
ajanTaiii Ha MOYaTKy HaBYaJIbHOTO POKY. 3TiIHO MTOKA3HUKIB
BapiabeNIbHOCTI CepLUeBOro puTMy, y Aiteit 1-441x kmacis 3
nedinuToM WOy BIPOJOBX HAaBYAIBHOTO POKY JOMIiHY€
BIUIMB CUMIIATHYHOI HEPBOBOT CHCTEMH, TOJIi SIK Y LIKOJISIPIB,

HAJIGKHAM YMHOM  3a0e3ledeHnx HOAOM, IepeBaXkae
rmapacruMIIaTHYHa HEPBOBA CUCTEMA
Kaouosi cJI0BA: aJlarnraris, Bapia0enbHiCTh

CEpPLEBOr0 PUTMY, AaBTOHOMHA HEPBOBA PETyJLAIisl, IiTH,
onomedinur.
Crarrs Hagiinoia 26.04.201%.

HNCCIEJOBAHUE U3MEHEHHUU B I[IOKA3ATEJIAX
CEPJIEYHO-COCYJIUCTON CUCTEMBI
NP AJAINITAIIMU K YYHEBHBIM HATPY3KAM
OPI'AHU3MA JETE MJIAJIIETO IIKOJbHOI'O
BO3PACTA B HOJAOAE®UILIUTHOM PETHOHE
Opunmmue O.M., Komuccaposa O.C., ®aprymok T.B.,
IMamuua JI.M., JIokaii B.A.
enbro nccienoBanus ObUIO M3YyYeHHE aTaNTallMOHHBIX
BO3MOXHOCTEH CepAEYHO-COCYAUCTOH CHCTEMBI U BBISBICHUS
U3MEHEHHH B  MOKaszaTensix paboTel  BapHabeIbHOCTH
CEepIeYHOro PUTMa y JIeTeil MITaAIIero ImKOIEHOTO BO3pPacTa C
onoaeuIMTOM B TeUeHHE Y4eOHOTO rofa. Y CTaHOBJICHO, YTO
cpeau AeTeil mepBoro kiaccos ¢ aepunutom iona 30% umenu
B HayaJle y4eOHOT0 T0/a HAIPsDKEHHE MEXaHU3MOB aJ[al TalliH.
BrissBiIeHO HaMOONBLIYI0 YacTh IIKOJBHUKOB C HHU3KHM
ypOBHEM ajanTanuy B Hadaie ydeGHoro rona. CoriacHo
MIOKa3aTelsiM BapruabenbHOCTH CEpAeYHOr0 pUT™Ma y Aeteit 1-4-
X KiaccoB ¢ aeduuuToM Homa B TeueHHe yueGHOro roza
JOMHMHHPYET BIHMSHHE CHMIATHYECKOH HEPBHOW CHCTEMHI,
TOT'J[a KaK y IIKOJIFHUKOB ¢ 00eCIeYeHHbIX HOI0M peodiafaeTt
rapacuMIIaTHIecKasl HepBHAsI CHCTEMa
KnioueBble cioBa:  ajmanranus, BapHaOeNIbHOCTh
CEeplIeYyHOro pUTMa, aBTOHOMHAs HEpBHAsl PEryJisiuus, IETH,
Honoaeduur.
Penenzent Kprouko T.O.
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