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=Y he cardiovascular system is a thin effector organ,

I which is closely related to the regulatory mechanisms

of the cortex and subcortical structures, and, at the

same time, effective indicator of determining the potential level
of adaptability of organism vegetative functions [1].

The normal state of life activity is characterized by a bal-
ance of organism with the environment and the maintenance
of homeostasis within the system. Any change in the level of
functioning leads to the restructuring of the organism system
activity in order to achieve the desired final result by moving
to a new level of regulation through the use of reserve pos-
sibilities, involving new and eliminating unnecessary system
units. Prolonged tension of regulation system can lead to
overstrain it, and in the future — and to the depletion of the
protective mechanisms, reducing of an organism functional
possibilities [2].

It is known that the adaptation of the organism to various
factors is carried out by the regulatory function of sympathetic
(SNS) and parasympathetic (PNS) parts of vegetative nervous
system (VNS).
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PECULIARITIES OF THE HEART RATE REGULATION AMONG
THE POPULATION OF INDUSTRIAL REGION

The impact of environmental factors on the human body is realized in the form of activation of the sympa-
thetic division of the autonomic nervous system. The article included an integrated assessment peculiarities

of the heart rate regulation among the population of industrial region.
The investigation objective is a study features of vegetative parameters of people the population

Material and methods. The study involved 129 humans of industrial region of Kazakhstan. The analysis
of indicators of heart rate depending population ecologically adverse region.

Results and discussion. Revealed increased tone of sympathetic nervous system. It is indicates the
incompleteness and less adaptation of the heart functionality and autonomous control mechanisms of its
activities, about the clear mechanisms dominance of extracardiac heart rate regulation.

Conclusion. The results indicate that the population of ecologically adverse region leads to the cumu-
lation of fatigue and overwork in the structure regulation of the heart rate as evidenced the tendency of all
indicators change of heart rate towards the sympathetic activation of the vegetative nervous system.
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Objective

To study peculiarities of the heart rate regulation among
the population of industrial ecologically unfavourable region.

Material and methods

The registration and analysis method of heart rate variability
allows detecting the shifts of neurohumoral balance, assessing
the participation degree of the sympathetic and parasympathetic
nervous and humoral units in the regulation of heart rate, the
centralization degree of its management.

The information is in serial number of cardio intervals,
contains information about the automatism, and reflects the
nature of processes taking place in the control system of sinus
node, the level of adaptation as a whole [3, 4].

Results and discussion

Analysis of vegetative parameters of people employed in
brainwork allowed finding in inspected people the various ex-
pression and specificity degrees of shift direction and character
of organism response.

So, in inspected people of group with the work experience
up to 5 years was registered the following Mo meaning: the
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teachers of special schools — 0,82+0,02 seconds, the library
staff — 0,86+0,03 seconds, the indicator AMo of teachers was
33,4+4,2%; library staff at 34,7+3,0%.

The values of the Vegetative index of rate, Index veg-
etative balance, Indicator of control process adequacy were
significantly higher in inspected people of this work experi-
ence group than in those with work experience of 5 to 10
years: the teachers of special schools by 12,1%, 39,6% and
31,9%, respectively, the library staff of 16,8%, 14,3%, 32,7%,
respectively.

Research results of vegetative regulation of the people
employed in brainwork of the second work experience group
characterized the decrease of sympathetic influences: the
values AMo, Vegetative index of rate, Index vegetative bal-
ance, Indicator of control process adequacy had a tendency of
significant decrease compared with the values of the previous
group, and were the teachers of special schools 26,6+2,6%
(p<0,05), 13,2+3,5 standard units, 305,1£92,8 standard
units, 31,943,9 standard units respectively, the library staff
31,0+£2,3% (p<0,05), 13,01x1,2 standard units (p<0,05),
363,5+41,2 standard units, 34,7429 standard units (p<0,01),
respectively.

According to the theoretical positions [5, 6, 7], this type
of response vegetative regulation can be explained by the
development of general tiredness, falling tone of vegetative
nervous system and inhibition processes in the central nervous
system of people employed in brainwork in the group with
work experience of 5 to 10 years, compared with the group
with up to 5 years.

This, apparently, is a protective reaction of the organism,
or the observed moderate parasympathetic influence, balancing
the detrimental effect of sympathoadrenal system by stressful
situation, is one of the factors of individual resistance to the
possible changes in the cardiovascular system under conditions
of psychic tension [6].

In the inspected people of the group with work experience of
10 years and over recorded an increase AMo, Vegetative index
of rate, Index vegetative balance, Indicator of control process
adequacy: the teachers of special schools —32,5+2,7% (p<0,05),
16,3+1,2 standard units., 505,6+61,2 standard units, 42,6+3,2
standard units (p<0,01), respectively, the library staff 19,8+2,1
standard units (p<0,01), 546,4+76,2 standard units (p<0,05),
38,9+2,6 standard units (p<0,05), respectively.

The observed changes indicate a shift in vegetative bal-
ance toward a moderate prevalence of sympathetic part of
vegetative nervous system of inspected people with the work
experience, indicating the increasing control centralization of
heart rate, ie, the amplification modulating influence of the
hypothalamus [8, 9].

Predominance in central regulation of heart rate of the
sympathetic tone (as evidenced increase in Index of regula-
tory system tension and AMo), accompanied in this case, and
a small decrease in activity of the parasympathetic regulation
(Ax-0,08+0,004 s (p<0,01) for teachers; Ax-0,07+0,007 sec-
onds for the library staff), with no significant changes in the
magnitude of humoral unit (Mo).

Changes in heart rate, depending on the experience indicate
that the value range the most common RR intervals practically
unaffected, but the number of interval values corresponding to
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Picture 1 — The index of tension in brainwork people,
depending on the experience of professional activity

Mo, that is, their expression changes in waves, and the degree
of variability (Ax) decreased.

This indicates, on the one hand, an increase of the system
regularity, on the other hand a decrease of lability, which naturally
leads the inertia of the system, reducing the ability to adequately
respond to influences of the environment. This assumption is
reflected in the integrative indicators Vegetative index of rate,
Index vegetative balance, Indicator of control process adequacy,
Index of regulatory system tension, the values of which change
with the experience work of professional activity.

Dynamics of changes in tension index as a function of
experience is illustrated visually in Picture 1.

According to research by R.M. Baevsky [10] who contrib-
uted four degrees of adaptation Index of regulatory system
tension of organism, we can say that the subject has a contingent
of teachers 13,16% of the subjects had a satisfactory adaptation,
34,21% —tension of adaptation mechanisms, 52,63% — unsatis-
factory adaptation, 34,21% —tension of adaptation mechanisms,
52,63% — unsatisfactory adaptation.

In the dynamics of the professional activity the first and
the third group had an unsatisfactory adaptation and the val-
ues of Index of regulatory system tension, respectively, were
283,2+92,5 standard units (p<0,001) and 302,3+38,5 standard
units (p<0,001). The representatives of the second group with a
work experience showed the tension of adaptation mechanisms
and Index of regulatory system tension were 189, 6+62,4 stan-
dard units (p<0,001).

In the group of teachers with experience up to 5 years 28,6%
of'the teachers had a satisfactory adaptation, 14,3% — the tension
adaptation mechanisms, 57,1% — unsatisfactory adaptation.

In the group with experience of 5 to 10 years, 42,8% of in-
spection had a satisfactory adaptation in 28,6% recorded tension
adaptation mechanisms, in 28,6% — unsatisfactory adaptation.
41,7% of teachers with 10 years of experience work and have
more tension adaptation mechanisms, 58,3% — unsatisfactory
adaptation.

In the group of library staff 10,7% of inspected people had
a satisfactory adaptation, 7,1% — tension adaptation mecha-
nisms, 71,4% — unsatisfactory adaptation, 10,7% — failure of
adaptation.

The analysis of the tension index dynamics as a function of
professional work experience has shown that all work experi-
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enced groups of library staff had an unsatisfactory adaptation
and Index of regulatory system tension values, respectively were
as follows: in the young work experienced group —274,7+36,8
standard units, in the middle work experienced group — 205
, 6£25,1 standard units, in the old work experienced group —
325,2+44 4 standard units.

Meanwhile in the first work experience group in 16,5% of
inspected people was found state of a satisfactory adaptation,
in 16,5% — tension of adaptation mechanisms, in 66,6% — un-
satisfactory adaptation. In the group with work experience of 5
to 10 years, 25% of expected people had a satisfactory adapta-
tion, 75% — unsatisfactory adaptation. 10% of library staff with
experience 10 years and more than 10 years had a satisfactory
adaptation, 10% — tension of adaptation mechanisms, 80% —
unsatisfactory adaptation.

Increase of Index of regulatory system tension indicates that
the work activities of brainwork people, accompanied by a high
neuro-emotional tension, carried out at the cost of tension and
over-tension regulatory systems of the organism, especially in
elder work experience group.

Analysis of gradation on Index of regulatory system tension
set belonging 2,6% of special school teachers to vagotonics
(IQ<60 standard units), 34,2% were normotonics (60>IN<180
standard units), 63,2% — people with dominated sympathetic
section of the nervous system (1Q> 180).

In 42,85% of the special school teachers with work experi-
ence of 5 years in the regulation of the cardiovascular system
was found a moderate dominance of the sympathetic nervous
system, in 14,3% — marked dominance of the sympathetic
nervous system, in 42,85% of the teachers the first work expe-
rience group — the impact of both parts of the nervous system
was balanced. In the group with experience of 5 to 10 years
in 57,1% of inspected people was found a vegetative balance
of the two sections vegetative nervous system, in 14,3% — a
moderate dominance of the parasympathetic section of VNS,
in 14,3% — a moderate dominance of the sympathetic section
of the VNS, and 14, 3% — marked dominance of sympathetic
division of the VNS.

In the inspected teacher group with experience more than 10
years and more were registered the following activity ratios of
different VNS parts: in 25% of teachers was found vegetative
balance of VNS parts, in 58.3% — a moderate dominance of the
Somatic nervous system and in 16.7% of cases was found the
marked dominance of the SNS.

In determining the level of the ratio of VNS parts activity
in the group of library staff set 25% of the inspected people
belonging to the normotonics, 75% — people with dominated
sympathetic parts of the nervous system.

Meanwhile 66,6% of the library staff with work experience
up to 5 years of age in the regulation of the cardiovascular system
was found a moderate dominance of the sympathetic nervous
system, in 33,3% of inspected people — effect of both parts of
the nervous system was balanced.

In the second work experience group in 25% of inspected
people was found a vegetative balance of the two VNS parts,
75% — moderate dominance of sympathetic parts of the VNS.
In the group of inspected elder work experience group were
registered the following ratios of VNS parts activity: in 20%
of the library staff was found a vegetative balance of VNS

parts, 60% — moderate dominance of SNS, 20% — marked
dominance of SNS.

In most of the inspected people the observed tone increasing
of the sympathetic regulation circuit by the heart rate indicates
the incompleteness and less adaptation of the heart functional-
ity and autonomous control mechanisms of its activities, about
the clear mechanisms dominance of extracardiac heart rate
regulation (increasing activity of adrenergic mechanisms in the
neurohumoral circuit of the regulation).

It seems that in order to increase the needs of the brain in
the process of brainwork local population there is a change
from the heart. These mechanisms of regulation, according to
the literature, carry the risk of overload and failure of adaptation
to the subsequent development of somatic changes of internal
organs [6, 7, 8, 9].

Conclusion

The results indicate that the population of ecologically
adverse region leads to the cumulation of fatigue and over-
work in the structure regulation of the heart rate as evidenced
the tendency of all indicators change of heart rate towards the
sympathetic activation of the vegetative nervous system (growth
of AMo, Index of regulatory system tension, Index vegetative
balance indicators).

The dynamics of changes in the vegetative status of the
organism of people of ecologically adverse region during work
activity is seen as a process of interaction between the vegeta-
tive and myocardial-hemodynamic homeostasis. The impact of
environmental factors on the organism is realized in the form
of cardio-vascular reaction through the autonomic homeostasis,
which shifts from one side to another.
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C. AmaHxonoe ambiHOafbl LLbiFbic KasakcmaH memiekemmik

yHusepcumemi, ©ckeMeH K., KazakcmaH

©HEPKSCINTIK AMMAKTAFbI TYPFbIHOAPObIH BErE-
TATUBTIK CTATYCTbIH CUMATTAMACDI

Apnam aF3acblHa aKonorusanbIk hakTopriapablH 8cepi BereTaTusTi
XYVMKe XyWecCiHiH cumnaTukanblk 6eniMiHiH akTueTeHyi 6ombiHLWA
opblHAanaabl. Makanaga eHepkacinTik aimMakTarbl TYPFbIHAAPAbIH
apacblHAarbl XXYPeK blpfaFbiHbIH PeTTey KOMMeKcTi 6aranaybl
Gepingi.

3epTTeyAiH MaKcaTbl. OHepKacinTik aMaKkTafbl TYpPFbiHAAPAbIH
BEreTaTuBTiK CTaTyCTbIH 3epTTeyi.

MaTepuan xaHe agicTepi. KazakctaH eHepkacinTik anmakrarbl
129 agam TekcepinreH. ©HepKacinTik aiMakTarbl TYPFblHOAPAbIH
XYPEK bIpFafbIHbIH, peTTEYi XYPrisingi.

Hatumxenepi xxaHe Tankbinaybl. BeretatusTi XyliKe XyWeCiHiH
cuMnaTumkanblk 6eniMHiH TOHYCbl XofFapblnaybl aHbikTanfaH. XKypek
PYHKUMOHANAbIK MyMKIHAIM XoHe aBTOHOMAbl Me3aHW3MAepaiH
baranaybl xeTinmereHairi xeHe benimainey Temenaeyi, xypek
bIpFafbiHbIH PeTTeyi Me3aHn3maepaiH 6aceiM 6onybl KepceTinreH.

KopbITbIHALI. AnbiHFaH HaTWxkenep GoMbIHLLIA, ©HepPKaCinTiK
aiMakTafbl TYPFbIHAAPAbIH XYPEK bipFarbiHbIH PETTEYi KaKblFaHAbIFbI
XaHe abaeH karxblipaybl 6akanagpl. BeretaTuBTi XynKe XXyNECiHiH,
cvMnaTtukanblk 6enimMiHiH aKTMBTEHYI XafblHa >XYPEK bIpFafFbIHbIH,
6aprblk kKepceTKilUTEePAiH e3repyi kKepceTinreH.

Ona ccoinku: Amreyeva L.M., Zainelova G.Z. Peculiarities of the heart rate regulation among the
population of industrial region // J. Medicine (Almaty). — 2015. — No 9 (159). — P. 34-37
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Heezizai ce30ep: KaH aliHarnbiM XyUi, seeemamuemi xytike xyUi,
XKypeKkmiH biprarbl, 6elimoiney, chyHKUUOHanObIK Kyuledlio.

PE3IOME

1N.M. AMPEEBA, I.3. 3AUHENOBA

BocmouHo-KaszaxcmaHckul 2ocydapcmeeHHbIl yHugepcumem

um. C. AmaHxonoea, 2. Yemb-KameHozopck, KasaxcmaH

XAPAKTEPUCTUKA BEFTETATUBHOIO CTATYCA HACEIE-
HWUA NPOMbILLUNEHHOIO PETMOHA

BnusHue akonoruyecknx gakTopoB Ha OpraHu3Mm 4enoseka
peanu3yeTcsi B BUAE aKTMBaLUM CUMMATMYECKOro otaerna BereTa-
TMBHON HEPBHOW cucTembl. B cTaTbe AaHa KOMNnekcHas oueHka
ocobeHHOCTeW perynsunM cepgeqyHoro putMa cpeau HaceneHus
NPOMBbILLUIIEHHOTO PErnoHa.

Llenb uccnepoBaHus. /13yueHne ocobeHHOCTEN BEreTaTUBHOIO
cTaTtyca HaceneHus NPOMBbILLIIEHHOrO permoHa.

Matepuan n metoabl. O6cnegoBaHo 129 yenoBek NPOMbILL-
neHHoro pernoHa KasaxcrtaHa. [lpovsBegeH aHanu3 nokasartenemn
cepAeyvHoro puTMa HacerneHus aKonorm4eckyu HebnarononyyHoro
pervoHa.

Pe3ynbTathl M 06cyxaeHue. BoisBneHo noBbILLEHNE TOHYCA
CYMNaTMYecKoro oTaena BereTaTMBHON HEPBHOW cUCTeMbl. OTO
CBUAETENbCTBYET O HECOBEPLUEHHOCTU M MEHbLLEN afanTUpoBaH-
HOCTU (PYHKLMOHAamNbHbIX BO3MOXHOCTEN cepALla U aBTOHOMHbIX
MeXaHM3MOB KOHTPOrS ero AesiTeNbHOCTU, O IBHOM JOMWHMPO-
BaHMM MEXaHM3MOB 3KCTpakapauanbHOW perynsumm cepaeqyHoro
putma.

BbiBopa. Nony4yeHHble pe3ynbTaTbl CBMAETENbCTBYHOT, YTO Y Ha-
cerneHust 3KoNnornyeckn HebnaronpUATHOrO perMoHa NPOUCXOAMNT Ky-
MyNALMS: yTOMIAEHUS 1 POPMUPOBaHUE NEPEYTOMIIEHUS B PETYnsiLum
CTPYKTYpbl CEPAEYHOrO PUTMa, O YEM CBUAETENBLCTBYET TEHAEHUMS
N3MEHEeHUs BCEX NnokasaTenen cepaeqyHoro putmMa B CTOPOHY akTuBa-
UMM cUMNaTUYecKoro oTAena BereTatuBHON HEPBHOW CUCTEMbI.

Knrouyeenble cnoea: cepdeyHo-cocyducmasi cucmema, geze-
mamueHasi HepeHasi cucmema, cepOeyHbIl pumm, adanmauyus,
yHKUUOHaNbHOE HanpsikeHue.
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