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The growing anthropogenic impact on the environment, its pollution with various industrial wastes along with excessive use
of natural resources leads to a gradual degradation of the natural environment under the influence of negative anthropogenic factors
which is one of the main reasons for the increase of ecologically dependent diseases and constant environmental as well as medical
monitoring for operational control of the environmental situation.

781 children of different sexes living in the examined villages Vorobiivka, Hrabovets, Ziankivtsi, Kudlai, Nykyforivtsi, Skrytske,
Bratslav, Hrynenky and Novoselivka of Nemyriv district in Vinnytsia region were examined with the help of functional-vegetative
electropuncture diagnostics by the method of V.G. Makats. Moreover, the coefficient of the autonomic nervous system (vegetative)
was also determined as a result of the ratio of the indicators sum of the sympathetic and parasympathetic autonomic nervous systems.

The children were divided into 3 groups according to the coefficient: those with parasympathetic activity, vegetative-functional
balance and sympathetic activity. The number of examined children in the group shown in % indicates the ecological condition
of compact settlement and is the basis of functional and ecological expertise (FEE).

In addition, it forms criteria for the zones of the ecological control. As a result of the research, it has been found for the first time that
a decrease in the number of examined children in the vegetative-functional balance zone and an increase in parasympathetic activity
are the main characteristics that reflect the negative impact of environmental factors (in this case anthropogenic radiation pollution).

The results of FEE of the children living in the villages Vorobiivka, Hrabovets, Ziankivtsi, Kudlai, Nykyforivtsi, Skrytske, Bratslav,
Hrynenky and Novoselivka of Nemyriv district in Vinnytsia region coincide with the results of the state radioecological monitoring
of these villages. Accordingly, this testifies to the efficiency and accuracy of the FEE. FEE can be used to assess the impact of any
environmental factor on the human body or group of people.

Bioindication methods, which include FEE, can qualitatively and quantitatively assess the biological effects of environmental
factors in ecosystems. The use of the human body as a test object is considered to be an advantage of FEE usage which guarantees
greater information. Moreover, it not only allows for an integrated assessment of environmental factors and but also to identify the rate
of the change occurring in areas of compact settlements. Consequently, FEE will help to regulate the allowable loads on ecosystems
that differ in their resistance to the damaging factor and will also allow to make appropriate correlations regarding the possible
impact of environmental factors on human health. Key words: ecological monitoring, bioindication, functional health, coefficient
of the autonomic nervous system (vegetative), adaptive potential.

DyHKIiOHAIbHO-eK0/10TiYHA ekcnepTu3a Hemupiscbkoro paiiony Binanubkoi o6aacri. Epmimes O.B., Myapak O.B.

3pocTaounii aHTPOIIOTEHHHH BIUIMB Ha JOBKIMUIA, HOro 3a0pyJHEHHS Pi3HUMHU BiAXOAAMH BHPOOHHUITBA IOPS i3 HagMipHUM
BHUKOPHCTAHHSIM HPHPOIHHUX PECYPCiB IPH3BOAUTH IO MOCTYNMOBOI Aerpajalii MPUPOJHOTO CEPEAOBHUINA Iifl BIUIMBOM HETaTHBHUX
AHTPOIOreHHUX YMHHUKIB, 1110 € OJIHI€I0 3 OCHOBHUX NPHYMH 301JIbLICHHS €KOJIOr0-3aJIeHHUX 3aXBOPIOBAHb i OTpedye 000B’ A3KOBOr0O
Ta MOCTII{HOTO NPOBEJICHHS €KOJIOr0-MEANYHOTO MOHITOPHHTY ISl OIIEPAaTUBHOTO KOHTPOJIIO EKOJIOTTYHOT CHTYyaLil.

3a momoMororo (hyHKIiOHAJILHO-BETETAaTUBHOI €JIEKTPOIYHKTYpHOI aiarHOCTHMKH 3a MeroxoM B.I. Makama Oyno oGcresxeHO
781 nUTHHY PI3HHX CTaTEBOBIKOBHX TPy, SKi MPOXKMBAIOTh Y HAaceJCHHUX IMyHKTax BopoOiiBka, I'paboBenp, 3sHbKiBLI, Kymmai,
Huxudopisui, Ckpunske, bparyas, ['punenkn ta HoBoceniBka HemupiBcbkoro paiiony BiHHMIBEKOT 0057aCTi (HaIexkKaTh 1O 30HHU MTOCH-
JICHOTO Pajli0eKOIOTIYHOTO KOHTPOIIO) i OyB BU3HAYEHHH KOe(illieHT aBTOHOMHOT HEPBOBOT CUCTEMH (BETETaTHBHUI), SIKUH € pe3yiib-
TaTOM CITiBBITHOIIEHHS] CyMH IIOKa3HUKIB CHMIATHYHOI 1 TapacUMITaTHYHOI aBTOHOMHOI HEPBOBOI CHCTEMH.

3a koedilieHTOM IiTel pO3IMOIUISIIHN 10 3 TpyIax: i3 MapacCHMIIATHIHOIO aKTUBHICTIO, BETeTaTHBHO-(DYHKIIOHATEHOO PiBHOBArO0
Ta CHMIATHYHOIO aKTUBHICTIO, [I€ KiNbKICTh 00CTEXEHUX AiTel y rpymi B % CBIIYUTH PO €KOJIOTTYHUIT CTaH TEPUTOPilt KOMITAKTHOTO
MPOXKUBAHHSI, € OCHOBOIO (yHKIIIOHATbHO-eKooriuHoiI excrepti3n (nam — OEE) i popmye kputepii 30H €KOIOTIYHOTO KOHTPOITIO.

VY pesynbrari ocmimKeHb Brepuie Oyao 3’sICOBaHO, IO OCHOBHOIO XapaKTePHCTHKOIO, sIKa BilloOpaXkae HEraTHBHUH BIUINB €KO-
norivHuX (pakTopiB (y HpOMY BHIIAJKY aHTPOIIOTCHHE pajialiiiHe 3a0pyaHEHHS), € 3MEHIICHHS KUTBKOCTI 00CTEXKEHHX IiTeH y 30HI
BEreTaTuBHO-(PyHKIIOHAIBHOI PIBHOBATH 1 301JIBIIEHHS 1X Y 30HI MapacUMIIATUYHOI aKTHBHOCTI BiJ po3po0IeHOi HAMH HOPMH.

Pesynsrarn nposenenns @EE niteil, siki mpoxuBaroTh y HaceleHHMX NyHKTax BopoOiiBka, I'paboBenp, 3subkiBii, Kymiai,
Huxudopisni, Ckpunbke, bpamias, ['purenkn ta HoBoceniBka HemupiBcbkoro paiiony Binauibkoi 061acTi, 30iratoTbcs 3 pesyib-
TaTaMu JIEP)KaBHOTO PaiOEKOJOTIYHOTO MOHITOPUHTY IMX HACENICHHX ITYHKTIB, IO CBiMYHTH Tpo edekTuBHicTh 1 TouHicTh DEE.
OEE MokHa BUKOPHCTOBYBATH JUIS OLIHKK BIUIUBY OyIb-SIKOTO €KOJIOTIYHOTO (PaKTOpy Ha OpTaHi3M JIOOMHU Yd Ha TPYITy JIFOCH.
Mertonamu Gioinmukanii, 1o skux Hanexxuts OEE, MokHa SIKICHO 1 KUJIBKICHO OL[IHUTHU OiojoriuHi edexTy aii exoioridHux (akTopiB
B €KOCHCTEMaX.
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[Nepearoto Buxopucranus OEE € BukopucTaHHs B SIKOCTI TeCT-00’€KTa OpraHi3My JIIOJWHHY, IO TapaHTye OUIbIIy iHpOopMaTHB-
HICTP 1 Ja€ MOXKITMBICTh 31HCHIOBATH 1HTETPajJbHY OIIHKY Jii EKOJIOTIYHUX (PAKTOPIB i BUSBIIATH MIBHIKICTH 3MiH, IO BigOyBarOThCS
Ha TEPUTOPISX KOMIAKTHOrO NpoxkuBaHHs HaceneHHs. PEE nomnomoxe yHOpMyBaTH JIOIyCTHMI HaBaHTaXKCHHS Ha €KOCHUCTEMH, 110
BIZIPI3HAIOTHCS 32 CBOEKO CTIMKICTIO IO BPa)KAHOYOro YMHHKKA, Ta TO3BOJIUTH MPOBOAUTH BiIMOBIAHI KOPEJSIii CTOCOBHO MOXIJIHBOTO
BIUTUBY €KOJIOTIYHHX (DAKTOPIB HA 3X0POB’S JTIOMUHU. Kn0u06i ciosa: eKOJIOTIYHUN MOHITOPUHT, OloiHAMKAaMLis, (yHKIIOHATIBHE 3110~
PoB’s1, koedillieHT aBTOHOMHOT HEPBOBOT CHCTEMH (BETE€TATUBHUN ), Il TAI[IHAI TOTEHITIa.

Problem formulation. Currently, the environment
is under significant anthropogenic pressure which
directly affects the health of the population. Every year
the level of ecologically dependent diseases of the pop-
ulation in our country increases which requires manda-
tory and constant ecological and medical monitoring.
Environmental and medical monitoring should be con-
sidered as a tool for operational control of the environ-
mental situation and its impact on public health, which
allows timely and reasonable decisions to choose prior-
ity measures and long-term management plans for gov-
ernment agencies.

The ratio of the activity of the two parts of the auto-
nomic nervous system — sympathetic and parasym-
pathetic in the human body under the action of abi-
otic and anthropogenic (radiation pollution) factors is
the object of the study. The functional and vegetative
health of children is the subject of the study. Integral
bioindicators of individual health are the levels of auto-
nomic disorders and characterize the ecological situa-
tion in the region of compact living.

The purpose of the study is to verify the radiation
dependence of functional and vegetative health as well
as dosimetric certification of settlements of Nemyriv
district in Vinnytsia region with the help of the devel-
oped by us functional and ecological expertise. The task
of the study was to study the characteristics of the impact
of anthropogenic environmental factors on the func-
tioning of the autonomic nervous system in children as
a result of the accident at the Chernobyl nuclear power
station.

The research relevance. Nowadays, one of the great-
est dangers for the population of Ukraine is played by
radioactive contamination the level of which is the only
state-controlled at the legislative level environmen-
tal and anthropogenic factor of negative impact on
the human body. The concept of functional and ecolog-
ical examination (FEE) of the regions of the radiation
control of Ukraine developed by us confirms the expedi-
ency of the state attention to the problem of “Ecological
certification of children” (prof. V.G. Makats) and funda-
mentally complements the accepted forms of dosimetric
and thyroid dosimetric control.

The connection of the author’s work with impor-
tant scientific and practical tasks. The research work
is fragment of the state program “Two-stage system
of rehabilitation of autonomic disorders of children liv-
ing in the radiation control zone of Ukraine” (performed
on behalf of the Cabinet of Ministers of Ukraine dated
01.06.1999 Ne 12010/87) and a planned research work
“Scientific and methodological principles of adaptive

health of radioactively contaminated and relatively clean
areas of environmental control in the context of sustaina-
ble development strategy of Ukraine” (state registration
number 0117U103571) carried out at the Department
of Biophysics and Physiology of Vasyl’ Stus Donetsk
National University.

The fact that for the first time the indicator of func-
tional and vegetative health of the organism is offered
as a criterion of ecological well-being of the region has
become the novelty of the study results. The studies
have shown for the first time that a decrease of the num-
ber of examined people in the area of functional balance
and an increase of the one in the area of parasympathetic
activity is the main characteristic that reflects the nega-
tive impact of external and internal factors.

It is revealed that the results of FEE coincide
and fundamentally complement the accepted forms
of radioecological, dosimetric and thyroid dosimetric
state monitoring. Studies have shown for the first time
that the main characteristic that reflects the negative
impact of external and internal factors is a decrease in
the number of examined people in the area of functional
balance and an increase in the area of parasympathetic
activity. It has been revealed that the results of FEE coin-
cide and fundamentally complement the accepted forms
of radioecological, dosimetric and thyroid dosimetric
state monitoring.

The methodological or general scientific signifi-
cance lies in the fact that the results of the study can
be used for ecological monitoring of areas with compact
population living. The analysis of functional and veg-
etative health of the population related to the medical
and ecological effects of the environment is important
for early detection of pre-nosological conditions and pre-
vention of pathology which are priority areas of human
ecology in the face of abrupt changes in the habitat.

The analysis of recent research studies and pub-
lications. The ecology of the environment and human
health directly depends on the combined impact of envi-
ronmental factors, their levels and action duration on
ecosystems and the human body. Given the constant
increase in pollutants, including ecotoxicants, as the most
dangerous to the environment and human health, it is
extremely important to conduct ecobiological monitor-
ing which allows to determine the degree of environ-
mental pollution [2; 10].

In turn, the obtained data make it possible to assess
the impact of pollutants on ecosystems and can be
used to prevent or reduce their entry into the environ-
ment [5; 10]. Currently, physical and chemical methods
of monitoring the ecological state, which allows to ana-
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lyze it in comparison with the normative concentrations
established for biota are the main methods of assessing
the state of the environment.

Analytical methods are the simplest and fastest
methods for identifying areas of environmental distress,
though, they do not allow to directly determine the man-
ifestation of the effects of pollutants on the body and its
vital functions. In addition, the use of physicochemical
methods does not allow to detect the combined effect
of several environmental factors (anthropogenic, abiotic
and biotic) on the body and to establish possible sec-
ondary, consequential effects, i.e to obtain sufficient data
necessary to establish regulatory concentrations of pol-
lutants (ecotoxicants).

This, as well as many other information, can be
obtained by using bioindication methods which are based
on the reactions of living organisms and their communi-
ties to the action of ecotoxicants [6; 10]. It is based on
the observation of the composition, number as well as
morphological, physiological, biochemical changes in
the body of bioindicators (organisms that serve as test
objects) under the influence of environmental factors.
The obtained results are used to identify dangerous areas
for human life.

Today, there is a need to develop and implement
the methods for detecting environmental damage
directly using the human body in the practice of environ-
mental monitoring. That will provide more informative
and reliable assessment of the impact of environmental
factors. The method of functional-ecological examina-
tion (FEE) that has been offered by us allows to directly
use a person as a test object. In order to assess the reli-
ability of the FEE method we compared its results with
the results of the state radioecological monitoring, which
the only state-controlled environmental and anthropo-
genic factor of negative impact on the human body.

The main subject of the research of the FEE method
is the complex state of the autonomic nervous system
(ANS) of the child’s body and the analysis of the pro-
cesses that affect it. The autonomic nervous system is
known to regulate all internal processes in the body
and perform an adaptive and trophic function — the reg-
ulation of metabolism, adapting them to changing envi-
ronmental conditions [4; 9; 11].

There are many methods of studying individual indi-
cators of the ANS but most of them unreliable due to low
recurrence (repeated results do not coincide with the pre-
vious ones) and limited to the assessment of the ANS,
which controls the physiological activity of certain
physiological systems. Functional-vegetative diagnos-
tics (FVD) of the vegetative health of the population by
the method of V. Makats is deprived of these shortcom-
ings that allows to reveal indicators of vegetative levels
variance which act as integral bioindicators of homeo-
static reactions of a human body and its dependence on
changing environmental conditions [7; §; 11].

On this basis, an integrated characteristic of the eco-
logical state is formed and the levels (zones) of its eco-

logical pressure are determined. Identification and study
of causal relationships between the influence of environ-
mental factors and changes in human adaptive potential
is one of the urgent tasks of ecological and biological
monitoring [2; 6; 7; 11], the main purpose of which is
to identify the relationship between the environment
and individual or population health. Functional health
(an adaptation potential) of the population more objec-
tively reflects the ecological changes of the territory, as
it characterizes the ability of the organism to adapt to
changing conditions of the external and internal envi-
ronment [§; 11].

Materials and methods. The correlations between
changes in electrical conductivity of 24 representa-
tive FAZ (characterizing the state of the meridian as
a unity) and the state of classical acupuncture meridi-
ans “determining” the functional state of their respec-
tive internal organs and systems of the organism are
used for the diagnosis. 781 children of different sexes
living in the examined villages Vorobiivka, Hrabovets,
Ziankivtsi, Kudlai, Nykyforivtsi, Skrytske, Bratslav,
Hrynenky and Novoselivka of Nemyriv district in
Vinnytsia region were examined with the help of func-
tional-vegetative electropuncture diagnostics (FVD) by
the method of V.G. Makats.

FVD was conducted in the morning (10:00-12:00).
The bioelectric activity of 12 symmetric pairs of func-
tionally active skin zones (24 FAZ), 12 on the hands
and 12 on the feet, which reflect the functional activ-
ity of the sympathetic and parasympathetic nervous
systems, was studied [5; 8]. The FVD according to
the method of V. Makats and devices for its implementa-
tion were officially approved by the Ministry of Health
of Ukraine “New Medical Equipment and New Methods
of Diagnosis” (Ne 5 from 25.12.91; Ne 1.08-01 from
11.01.94) and the Scientific Council of the Ministry
of Health of Ukraine (Ne 1.08-01 of 11/01/94).

A VITA 01 M device is used for FVD, the voltage
in the closed circuit of which does not exceed the lev-
els of membrane potentials (1-5 pA; 0.03-0.6 V). The
device does not require external energy sources for its
operation. It has 2 diagnostic electrodes, a base electrode
acceptor of electrons (AE) —a convex plate of a special
alloy, pre-coated with an oxide film (5x7 cm) and 2 paired
diagnostic electrodes (DE — electron donors) in the form
of a silvered pair, which are located in ebonite cups with
a diameter of 1 cm and wrapped with foam gaskets.

The base electrode (AE) is fixed by a special belt
through a moist pad (moistened with saline solution) in
the umbilical region (central mesogastric area (0-zone)
with medium density tension to create stable exami-
nation conditions. Diagnostic electrodes (DE) are also
moistened with saline solution. The procedure is per-
formed in the orthostatic position of a person. In the pro-
cess of testing electrodes, DE are placed at right angles
with a slight pressure (at the touch level), simultane-
ously are contacted with each pair of symmetric FAZ
(left-right at each extremity) for 1-4 seconds to obtain

138



Yermishev O.V., Mudrak O.V.

FUNCTIONAL AND ECOLOGICAL ...

stable performance in micro amperes. Electrodes are
remoistened with saline solution after every 3 contacts
with the FAZ.

Obtained in mA data of FVD are transformed into
relative values. The obtained data are compared with
the norm and it is concluded about the degree of devi-
ation from it and the level of functional health impair-
ment [7, 8, 11]. Mathematical and statistical processing
of the results of the observations was carried out using
the method of nonparametric statistics proposed by
E.A. Derevyanko to determine the magnitude of the shift
of the function under the study [1].

Presentation of the main material. In Vinnytsia
region, 89 settlements in Vinnytsia region are in the zone
of enhanced radioecological control, including 19 ones
in Nemyriv district. Nemyriv district is located in
the central part of Vinnytsia region, which belongs to
the forest-steppe physical geographical zone of Vinnytsia
region including Nemyriv and 94 settlements. The area
of the district is 1293 km?, where 48,347 people live
(January 1, 2018).

The functional health (adaptation potential)
of certain age groups of children is in the focus of FEE,
which becomes a “bioindicator” of individual health
and characterizes the ecological dynamics in the region
of compact living. It has been established that the levels
of functional health are specific markers of the adap-
tation state of the organism to changing conditions
of external and internal environments. Moreover, they
reflect the general functional-vegetative homeostasis
of the human body. FEE criteria should be correlated
with the levels of radionuclide (environmental) contam-
ination in the controlled monitoring regions of Nemyriv
district in Vinnytsia region.

As a result of the FVD by Makats, the indicators
of the activity of sympathetic and parasympathetic nerv-
ous systems in mkA which were transformed into rela-
tive values and defined as a direction of vegetative bal-
ance have been received. The vegetative coefficient kV
is the numerical result of this ratio, according to which
seven levels of vegetative dispersion (scattering) of func-
tional health are distinguished today: PAs is a zone
of significant parasympathetic activity (kV up to 0.75);
PAe — a zone of expressed parasympathetic activity
(kV 0.76-0.86); VE — zone of functional compensation
of parasympathetic activity (kV 0.87-0.94); PVB — zone

of functional vegetative equilibrium (kV 0.95-1.05);
FcS — zone of functional compensation of sympathetic
activity (kV 1.06-1.13); SAe is a zone of expressed sym-
pathetic activity (kV 1.14-1.26) and SAs is a zone of sig-
nificant sympathetic activity (k-V>1.26).

Though, it is more convenient to use vegetative
dispersion (scattering) according to critical zones for
functional-ecological assessment of the environmental
factors influence, i.e the ratio of parasympathetic activ-
ity — PA (PAs + PAe) — vegetative-functional equilib-
rium — VE (FcP + VE + FcS) — sympathetic activity
(SAs+ SAe). The obtained data on the state of functional
health of the population of a certain area as well as aver-
age information on disorders of the autonomic nervous
system can be used to analyze the impact of integrated
environmental pressure on the human body, possible
environmental problems and the degree of environmen-
tal impact [8; 11].

In the suggested method of functional and ecologi-
cal examination (FEE), the number of people (%) whose
indicators of functional health are in a state of functional
depression (PA — predominance of parasympathetic
activity), vegetative equilibrium (VE) and the num-
ber of cases of predominance of functional excitation
(SA — predominance of sympathetic activity) is the basis
of the systematic analysis.

According to the criteria prepared by us, the func-
tional health (adaptive potential) of a person is in the zone
of functional safety, when 70% of people are in the zone
of vegetative-functional equilibrium (VE) and 15% are
in the zones of parasympathetic and sympathetic activ-
ity. The decrease in the number of examined people in
the area of functional balance and the increase of them
in the area of parasympathetic activity is the main char-
acteristic that reflects the negative impact of external
and internal factors (Table 1) [8; 11].

Among the pollutants, the greatest attention is paid
to radioactive contamination of the environment which
is the only currently controlled factor. In 1989-1992,
the density of radioactive contamination 137Cs was
mistakably accepted as a danger criterion (this is an area
with a density of soil contamination above the pre-emer-
gency level of Cesium isotopes of 15.0 Ki/km?* and it
was defined above as unconditional (compulsory) reset-
tlement of the population). This led to some exceed-
ing of the contamination standards of milk and meat,

Table 1
Indicators of functional and ecological expertise
. . Vegetative state in%
The region of ecological control PA zona VE zona SA zona
Zone of relative functional safety — RFS 15 70 15
Zone of high functional attention — HFA 25 50 25
Functional voltage development zone — FVD 30 50 20
Zone of functional disaster development -FDD 45 40 15
Functional disaster zone — FDZ 65 25 10
Functional protection voltage zone — FPV 10 25 65
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which had a corresponding impact on children’s health.
Precipitation of radioactive clouds increased in rainy
weather. Therefore, contamination of 137Cs, 90Sr
(and other radionuclides) has a clear spotting charac-
ter and may be different. This situation applies even to
“conditionally clean” areas [3].

It is known that the surveyed villages such
as Vorobiyivka, Grabovets, Zyankivtsi, Kudlay,
Nykyforivtsi, Skrytske, the Bratslav town, Hrynenky
and Novoselivka belong to the zone of enhanced radi-
oecological control (IV zone) (Table 2) [3]. For 3 years
(from 1994 to 1996), we conducted a survey of children
to identify changes in functional health (adaptive poten-
tial) associated with the cumulative biological effect
of radionuclides and compare the results with the results
of state radioecological monitoring.

In the study of the functional health of children in
the villages Vorobiyivka and Grabovets in 1995 it was
found that the variance of autonomic levels (levels
of autonomic balance) in the female and male groups
had a dynamic identity, though in the male group there is

a more pronounced deterioration in the functional health
of children, indicating gender features of functional
health (adaptive potential) children.

Moreover, observations in the female and male groups
indicate the relationship of Vorobiyivka and the village
of Grabovets to the zone of “the development of func-
tional catastrophe” (DFC) and as a whole corresponds to
the state radioecological monitoring (4th zone of radio-
ecological control) (fig. 1).

A study of the functional health of children in the vil-
lages of Zyankivtsi, Kudlay, Nikiforivtsi and Skrytske in
1994 found that the variance of vegetative levels (levels
of autonomic balance) in the female and male groups
had a dynamic identity, but there is a more pronounced
state of health of children in the female group (Fig. 2).

The observations made by us in 1994 revealed gen-
der features of children’s functional health (adaptive
capacity). Observations in the female and male groups
indicate the ratio of the villages of Zyankivtsi, Kudlai,
Nikiforivtsi and Skrytske to the zone of “the develop-
ment of functional tension” (DFT) in the female group

Table 2
Radiological indicators of the surveyed settlements (2006) and the results of functional
and ecological examination
Cs'Y kB/m? M3v/year for year

The settlement Year ChNPS soil milk 2006 |70 years| HRC FEE
Vorobiyivka 1995 4-ta 60,8 60,8 0,18 8,8 60,8 FDD
Grabovets 1995 4-ta 50,4 50,4 0,15 7,3 50,4 FDD
Zyankivtsi 1994 4-Ta 29,5 29,5 0,10 43 29,5 1;\12183
Kudlay 1994 4-Ta 34,0 34,0 0,11 4,5 34,0
Nikiforivtsi 1994 4-Ta 44,2 44,2 0,14 6,3 44,2 FVD /RFS
Skrytske 1994 4-Ta 0,14 5,8 2,2 0,02 0,14
Bratslav 4-ta 13,7 13,7 0,07 1,5 13,7
Grinenki 1994 4-Ta 25,2 25,2 0,08 4,2 25,2 RFS
Novoselivka 4-ta 18,5 18,5 0,07 2,9 18,5
Bratslav 4-ta 13,7 13,7 0,07 1,5 13,7
Grinenki 1995 4-ta 25,2 25,2 0,08 4,2 25,2 HFA /FDZ
Novoselivka 4-ta 18,5 18,5 0,07 2,9 18,5
Bratslav 4-ta 4-Ta 13,7 13,7 0,07 1,5
Grinenki 1996 4-ta 4-ta 25,2 25,2 0,08 4,2 FDZ
Novoselivka 4-ta 4-ta 18,5 18,5 0,07 2,9

Note: HRC — human radiation counter.
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Fig. 1. Critical vegetative zones and levels of vegetative balance of children
in the villages of Vorobiyivka, Grabovets and Golynchyntsi (1995)
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and to the zone of “functional safety” (FS) in the male
group (Fig. 1). The results of FEE in the villages
of Zyankivtsi, Kudlay, Nykyforivtsi and Skrytske do
not coincide with the official dosimetric certification
of these settlements.

The FEE results obtained during the survey of the chil-
dren population of different villages of Nemyriv district,
which belong to the 4th zone of the Chernobyl NPS, have

a specific character and do not coincide with each other.
This may indicate, first of all, the “spotty” nature of radi-
oactive contamination of the surveyed areas. Secondly,
the impact on the body of additional exo- and endoeco-
logical environmental factors which leads to changes in
the functional health of children.

The study of functional health of children in Bratslav,
Hrynenky and Novoselivka in 1994-1996 found that
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Fig. 2. Critical vegetative zones and levels of vegetative balance of children
in the villages of Zyankivtsi, Kudlay, Nikiforivtsi and Skrytske (1994)
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Fig. 3. Critical vegetative zones and levels of vegetative balance of children in Bratslav,
Hrynenko and Novoselivka (1994)
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Fig. 4. Critical vegetative zones and levels of vegetative balance of children living
in the villages of Bratslav, Hrynenko and Novoselivka (1995)
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the variance of vegetative levels (levels of vegetative
balance) in the female and male groups had a dynamic
identity. Though, while there was a more pronounced
deterioration of children’s functional health in the female
group in 1994 and in 1995-1996, a sharp deterioration in
functional health was detected in the male observation
group, which in turn indicates the presence of gender
features of functional health (adaptive potential).

Observations in women’s and men’s groups in
1994 indicate the relationship of the town Bratslav
andthevillagesofHrynenkyand Novoselivkatothe “func-
tional safety” zone (FS) and do not coincide with the offi-
cial dosimetric certification of these villages (Fig. 3).

Our observations conducted in 1995 in the female
and male groups indicate the relationship of the vil-
lages Bratslav, Hrynenky and Novoselivka to the zone
of “increased functional attention” (IFA) in the female
observation group and to the zone of “functional-ecolog-
ical catastrophe” (FEC) in the male observation group
and coincide with the official dosimetric certification
of these settlements (Fig. 4).

Observations in the female and male groups con-
ducted in 1996 indicate the relationship of the town
Bratslav and the villages Hrynenky and Novoselivka to
the zone of “functional-ecological catastrophe” (FEC) in
both groups of observations and coincide with the offi-
cial dosimetric certification of these settlements (Fig. 5).

Observations in 1994-1996 in Bratslav, Hrynenko
and Novoselivka revealed a gradual increase in the num-
ber of examined children in the area of parasympathetic
activity, which may indicate a decrease in children’s adap-
tive potential, depletion of adaptive reserves as well as
deteriorating environmental living conditions of children.

Thus, in the female observation group, the number
ofchildren in the area of parasympathetic activity increased

by 22.8% in 1996 in comparison with 1994-1995. As for
the male group it increased by 37.1% in 1995 and by 38%
in 1996, compared with 1994. At the same time, there was
a significant decrease in the examined children in the zone
of vegetative-functional balance in 1996 to 38.9% in
the female group and 32.4% in the male group, which
is 70% much lower due to the norm developed by us.

The accumulation of radionuclides in the body of chil-
dren leads to the changes in the endoecology of the child's
body, violation of the neuro-humoral regulation of phys-
iological functions and confirms the negative pressure
of the radiation component on the functional health
of children. Bioindication methods, which include FEE,
can qualitatively and quantitatively assess the biological
effects of environmental factors in ecosystems. The use
of the human body as a test object, which guarantees
greater information, is the advantage of using FEE. It
makes it possible to carry out an integrated assessment
of'the effects of environmental factors and identify the rate
of changes occurring in areas of compact living.

The main conclusions.

1. Functional and vegetative health of children is
ecologically dependent and is a bioindicator as well as
the basis of FEE regions of environmental control.

2. The indicators of functional and vegetative health
of children are the most sensitive bioindicators of envi-
ronmental pollution.

3. The results of FEE of the surveyed villages
of Nemyriv district coincide with their official dosimet-
ric certification.

4. The monitoring of vegetative health of children
should become the basis of modern functional medical
examination of the child population and complement
the state dosimetric and thyroid dosimetric certification
of residential environments.

References
1. T'puropseB A.U., I'puropseB K.W. Ponp HEOmaronpusaTHEIX (akTOpPOB OKpYXarouiel cpeasl B (OPMUPOBAHUY HApYIIEHUH aar-
TaluH y AeTeid u noapocTkoB. Meduyunckas cecmpa. 2018. Ne 7. C. 32-38. DOI: https://doi.org/10.29296/25879979-2018-07-07.
2. €pwmimes O., [Terpyk P., Opunnnukosa 0., Koctiok B. ®yHKIioHATBHE 3M0POB’S AiTEH K €KONOTIYHUI 0i0iHIMKATOp YKpaiHu
(Binnwupska, JIpBiBchKa, UepHiriBebka oomacTi / 3a pen. npogecopa B.I. Makana. Binauns: «Haykosa iHimiatusa», 2017. 226 c.
3. HuterpanpHas oLeHKa paboTOCIIOCOOHOCTH PH YMCTBEHHOM M ¢usndeckoM tpyzae / nox pex. E.A. JlepesHko. M. : DKOHOMHUKa,

1990. 109 c.

4. Kupuuyk A.A., Yepnsix H.A., baesa F0.1. AktuBHOCTS, iMcOananc U aganTalMOHHbIC peakinuK (yHKIHOHATBEHBIX CHCTEM Opra-
HHM3Ma MHOCTPAaHHBIX CTyIeHTOB Poccuiickoro yHumBepcurera Ipy:KObI HapOZOB B YCIOBHAX METAINONNCA. JKONO2US Yel08eKd.
2019. Ne 1. C. 20-25. https://doi.org/10.33396/1728-0869-2019-1-20-25.

5. Koncrantunosa E.Jl., MacmakoBa T.A., lllamaymosa 10.B., Bapakcun A.H., XXuBomepos A.A. PagmoakTuBHOe 3arps3HeHHe
TEPPUTOPHH U aJIaTALIMOHHAS PEaKIisl Opranu3ma uesoBeka. Jxonoeus uenosexa. 2019. Ne 2. C. 4-11. https://doi.org/10.33396/

1728-0869-2019-2-4-11.

6. Makan B., Haraituyk B., Makan €., €pmimes O. HeBimoma kuTaiicbka ronkoreparis (mpoOlieMH BEreTaTUBHOTO MATOTCHE3Y).

Towm 1V. Binawnms, 2017. 286 c.

7. Makan B.T'., Kypuk M.B., [lerpyk B.I'"., Haraituyk B.I., €pmimzes O.B. OcHOBH QyHKIII0HATHHO-EKOJIOTIYHOT EKCTIEPTH3H (HEBiTOMa

seretoutorist). Tom VI. Binnuis, 2018. 128 c.

8.  MOHITOpHHT €KOCHUCTEM: I1iJTi T2 HEOOXiAHICTh, poith iHAMKaltii / B.M. Boiminekuii, C.B. Minuk, T.B. [TonraByenko, O.B. bepe3oBchkuii,
O.10. Kemmn, A.O. Benuncbka. biopecypcu i npupoooxopucmyeanns. 2019. T. 11, Ne 3-4. C. 9-46. https://doi.org/10.31548/

bi102019.03.005.

9. PapnionoriyHuii cTaH TEPUTOPiii, BiTHECEHHUX JI0 30H palioakTHBHOTO 3a0pyaHeHH (y po3pisi paitoniB) / MHC Vkpainu y cipaBax
3aXUCTy HaceJeHHs BiJl HacinkiB YopHOOMIBCHKOT KaTacTpodu / 3a 3araipHoto peaakiieio B.1. Xomomi. Kuis : TOB InTenexryani

cuctemu I'EO, 2008. 49 c.
10.
11.

Jénig W. Integrative Action of the Autonomic Nervous System. Neurobiology of Homeostasis. Cambridge University Press; 2008: 636.
Parashar R., Amir M., Pakhare A., Rathi P. Age Related Changes in Autonomic Functions. Journal of Clinical and Diagnostic

Research. 2016; 10 (3): 11-13. https://doi.org/10.7860/JCDR/2016/16889.7497.

142



