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ESTIMATION OF PHYSICAL DEVELOPMENT AND ADAPTATION POTENTIAL
OF STUDENTS FROM INDUSTRIAL REGION (ON THE EXAMPLE OF TEMIRTAU TOWN)

Onoipicmix  aumaxkma (Temipmay xKanacel) mypamein cmyoeHmmepee. 3epmmey JHCyp2izinoi.
Anmponomempuranevix Kepcemkiwimep, Qu3UKanuly 0amy Oeneelli, JICYMbICKA KaOiiemminixk dicaue
betiimoenciui nomenHyuansl aublkmanosl. beilimoeny mexanuzmoepine Kyui mMycyi” 9KOIOSUSIbIK
Jicazoatiea 6aanbicmvl OOYbl bIKMUMATL.

IIposedeno obcnedosanue cmyoeHmos uz npoMbluIeHH020 peuona (eopood Temupmay). Onpedenenvi
anmponomempuieckue NOKA3amenl, ypoeeHb QUIUUECKO20, Pa3eUmus, pabomocnoco6Hocms U
adanmayuoHHsLil nomeryua. Belagieno Hanpsdicenue MeXanu3mMos adanmayuil, 4mo, no-6UOUMOMY,
00YCI08/1eHO IKONI02UHECKOU cumyayuell.

Environment and the background made by it are the main factors of active influence on human health.
Health is considered as a bond of population health level with body abilities [1]. Numerous researches of
population health level bond with various factor impacts convincingly show that the pollution of the envi-
ronment unfavorably influences on population health. Environment factors play considerable role in popula-
tion health level as a whole and especially in separate age groups as separate groups and categories of popu-
lation have different sensitivity to various factor impacts [2].

Researches of various authors show that in polluted industrial regions significant changes in health level
of different population categories are observed. Thus in some European countries delay of bone maturation
of children and teenagers are found out [3]. In the group of teenagers subjected to influence of sulfurous sub-
stances from pulp and paper production the tolerance of hypoxemia, reserves of cardiorespiratory system,
central temperature of body and level of physical health are reduced [4].

Unfavorable situation is generally stipulated by negative impact of unfavorable factor complexes of
natural — anthropogenic character. In view of ecological situation deterioration one of the main direction in
scientific researches of recent years was population health level under the influence of different ecological
factors [5-7].

Environment factors play significant role in population health level as a whole and especially in sepa-
rate age groups as separate groups and categories of population have different sensitivity to impact of harm-
ful factors and'the role of the same factors considerably differ [6].

Central Kazakhstan is not an exception it is one of the leading industrial regions in republic, represent-
ing territorial — production complex with developed heavy industry. This is coal — metallurgical and
chemical and machine — building region of international meaning in republic. On the basis of territorial —
production complex the powerful Karaganda — Temirtau industrial center lies [8].

In view of it the object of our research were inhabitants of Temirtau, situated in central part of Kazakh-
stan and representing typical large industrial region with area of 10 000 squire km and population in 176 000
people. In Temirtau enterprises of ferrous and nonferrous metallurgy, energy, building and food industry are
situated [9].

Analysis of contribution in anthropogenic atmosphere pollution of separate enterprises at average per
year show that weighty part is for «Mittal Still Temirtau» [10].

Today criteria of harmfulness and factor activity levels of environment are not completely defined and
establishment of which will allow to solve problems of environment quality improvement and people’s life
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conditions in a new way, to find out that part of population which have more risk influence of environment
factors [11].

The aim of the work is the ecological factors impact estimation of Temirtau on the dynamic of func-
tional indices of students.

Material and methods of research

The work was made on the basis of biological — geographical faculty of E.A.Buketov Karaganda State
University. In the research took part 100 students at the age of 17-21 having no expressed abnormalities in
health level. Researches were made in the first part of the day (from 9 ® till 14 ) individually with each stu-
dent.

For examination 2 group of student were chosen: 1st group — students from ecologically safe districts
(South — East, Karaganda), 2" group contains students permanently living in Temirtau Where functions
powerful industrial complex «Mittal Still Temirtau» situated in town boundaries.

Estimation of physical development (PD) included measuring of length and mass of body, frequencies
of cardiac contraction (FCC), chest circumference (CC) on breath and expiration, for arterial pressure (AP)
measuring the sphygmomanometer of Riva-Rochi with phonendoscope was used, frequencies of breath for a
minute. With the help of Colleen’s dynamometer the muscle strength quotient was calculated [12]. Index of
physical efficiency was estimated with the help of Harvard step-test (IHST)[13]:

IHST = AH *100/(P, + P, + P,) *2, (1)
where A — age; H — height (cm); P,— FCC from 60" till 90™ seconds; P, _ FCC ot 120" till 150" sec-

onds; P;_ FCC from 180™ till 210™ seconds.
Results were calculated according to data of table 1:

Table 1
Diapason of physical efficiency index meaning
Very bad Bad Satisfactory Good Very good Excellent
below 50 51— 60 61 —70 71 — 80 81 —90 above 91
Adaptation potential (AP) of cardiovascular system was calculated by formula [14]:
AP =(0,011* FCC +0,014 * SAP + 0,008 * DAP + 0,014 * A+ 0,009 * MB — )

—-0,009* H) -0,27
Where FCC — frequencies of cardiac contraction; SAP — systolic arterial pressure; DAP — diastolic arte-
rial pressure; A — age;MB— mass of body (kg); H— height (cm).
AP of students were estimated by table 2:

Table 2

Diapason of adaptation potential meaning

Pressure of adaptation

. disruption of adaptation
mechanism p ptatt

Satisfactory adaptation Unsatisfactory adaptation

2,1 points and below 2,11 — 3,20 points 3,21 — 4,30 points 4,30 and above

For result processing the method of static processing with packet of applied program Excel was
used.

Results and their discussion

One of the main characteristics of PD is the definition of general parameters of body proportion and
constitution. But for objective estimation of PD the comparison of different anthropometric features has im-
portant meaning, therefore we used weigh-height index of Ketle [15], that allowed to find out differences in
PD of students in examined groups (pic.1).
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Pic. 1. Quotient of plumpness by weigh-height index of Ketle

In the 1% group we found out that 6 % of students had extraordinary weight by Ketle index, in the 2"
group the students with such quotient were not found. From Temirtau quotients of good plumpness were
found out only in 10 % of cases, and in the control group it is twice more. Average quotient of plumpness in
the 1* and 2" groups is approximately equal, it is 45 % and 43 % accordingly. 39 % of students from control
group and 47 % from ecologically harmful district have bad plumpness.

Thus by obtained results we can confirm that about half of examined students from ecologically harm-
ful districts have bad plumpness as much as average. And only small percent of examined ones showed good
plumpness. Undoubtedly bad plumpness is firstly connected with the quality and quantity of nourishment but
toxic influence of environment factors in this case influence of xenobiotic can not be excluded which can
change activity of ferment system on the level of cells and abnormalities of absorption process in gastrointes-
tinal tract.

Index objectively characterized mass of body and muscle strength is the dynamometry with the help of
which strength of right and left hand is defined (pic.2). There is a definite dependence between mass of body
and muscle strength. Usually the more muscle mass the more strength.
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Pic. 2. Quotient of dynamometry

Conducting of dynamometry allowed us to find out following peculiarities of students from ecologically
harmful regions. Muscle strength of right hand was defined as good in 37 % while in the control group it was
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48 %. Normal quotient was found in 9 % of students from Temirtau that in 3 times less than in control group.
Bad quotient was 54 % that in 2 times more than in control group.

Thus obtained results indicate about reduction of muscle strength of hand of more than half examined
students from ecologically harmful region that conform to given above parameters.

Function of cardiovascular system (CVS) easily change under different environment influences on or-
ganism, it actively take part in all processes of vital activity reacting to the slightest changes of separate or-
gan requirements [16]. In a view of it the CVS parameter measuring has important meaning for estimation
and prognostication of functional level of the whole organism. Quotients of arterial pressure and FCC in the qui-
escent state of students from both examined groups were in the limit of norm according to their age [13]. Along
with it after physical activity the rehabilitation period was estimated as satisfactory in both groups (tab 3).

Table 3
Quotients of cardiovascular system of students from different regions
FCCin 1 FCC/in 2 FCCin3
Region SAP DAP FCC be.fore FCce a.f ter min after min after min after
exercise exercise . ) .
exercise exercise exercise
107,143 67,857 72,514 115,829 90,457 79,714 73,371
Temirtau + + + + e + +
10,167 6,335 5,321 4,322 7,097 3,762 3,59
South — 106,522 65,87 72,522 114,522 90,565 78,089 72,826
ou ) + + + + + + +
cas 9,273 7,346 4,089 5,986 6,931 4,082 3,76

For estimation of cardio and respiratory system tolerance we calculated index of physical working ca-
pacity of organism with the help of widespread Harvard step-test (tab 4)

Table 4
Index of physical working capacity
Name of group Very bad Bad Satisfactory
1* group 0% 35% 62 %
2" group 3% 54 % 43 %

According to results obtained after conducting Harvard step-test it was found out that bad physical
working capacity had been in 3 % of students from the 2" group, among the students from the 1*' group it
was not found. Bad physical working capacity was among students from Temirtau and contains 54 % and
students from control group had 35 %. Satisfactory physical working capacity was in 65 % of students from
control group and in 43 % of students from ecologically harmful regions.

Obtained results indicates about lower physical working capacity among students from Temirtau that is
conditioned by totality of obtained results during the research of physical working capacity particularly
meanings of weigh — height index of Ketle to dynamometry quotient.

State of the whole organism as a result of functional system activity is defined by optimality of control-
ling influences, capacity of controlling mechanisms to provide balancing of organism with environment, its
adaptation to environment conditions. Adaptive activity of organism needs expenditure of energy and infor-
mation therefore one can speak about «the value of adaptation» which is defined by level of regulatory
mechanism pressure and size of spent functional reserves. Occurring in the adaptation process change of
functional system level or its elements don’t always lead to homeostasis abnormalities until overstrain of
regulatory mechanisms appear and functional reserve exhausts [17].
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There is no doubt that harmful ecological condition play key role in adaptation processes of organism.
But during long influence of homeostasis self-regulation mechanism abnormalities, reduction of adaptive
reserves of organism and consequently appearing of various pathological changes of functional system can
be observed. Under mobilization of adaptive possibilities of organism first of all the cardiovascular system
reacts. Thus we defined AP of CVS by formula [14] (tab. 5).

Table 5
Adaptation potential
Name of group Satisfactory adaptation Exertion of adaptation mechanism
1 group 81 % 19 %
2nd group 61 % 39 %

Adaptation possibilities of organism are the indicator of health level./They are'defined by the level of
organism adaptation to the environment. Following states of organism are sorted out: state of satisfactory
adaptation; state of adaptation mechanism exertion (changeable and incomplete.adaptation); state of unsatis-
factory adaptation; state of adaptation breakdown (exhaustion of adaptation mechanisms). During the re-
search only 2 states of organism were found: state of satisfactory adaptation and state of adaptation mecha-
nism exertion (changeable and incomplete adaptation).

Indices with satisfactory adaptation were among the students in the 1* group and were 81 % and among
the students of the 2hd group they were in 20 % less. Adaptation mechanism exertion was in 39 % of stu-
dents from Temirtau and 19 % students from control group.

Thus obtained results show that the students from.ecologically harmful regions have less percent cases
of satisfactory level of adaptation but high level of adaptation mechanism exertion. According to Baevskyi
R. M. change from one physical norm to pathological states passes number of stages on which organism tries
to adapt to environment by changing functions of separate organs and system levels. Passing into more ade-
quate level of functioning needs definite level of regulatory mechanism exertion directed to mobilization of
functional reserves. The more level of regulatory mechanism exertion the lower functional reserves of organ-
ism [17]. Overstrain of regulation system can lead to adaptation breakdown and changes of functioning level
of organism main systems and accompanied by pathological syndromes and diseases. Ability of organism to
adapt depends on possibilities of functional organism reserves.

. Harmful impacts of environment influence greatly on general state of organism. Based on obtained re-
sults one can confirm that defective mass of body, low level of physical development are caused by other
reasons and environment. Adaptation mechanism exertion of examined students can further generate break-
down of adaptation with inadequate changes of organism main system functioning level that needs extra re-
searches and application of corrective technologies in these groups.

Conclusions

1. Harmful-ecological situation in Temirtau negatively reflects on general state of organism and causes
adaptation mechanism exertion among students.

2. Weak physical development and low working capacity found among students from Temirtau along
with other reasons are conditioned by ecological situation.
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H.M.D,y36aeBa1, N.T.Bazentok®, A.K.8eiHnaeHos'

1KaparaH,Eu/1H<:|<vu71 rocyaapCcTBeHHbIN YHuBepeutet um. E.A.bykeTosa;
’HaLnoHambHbiit LieHTP rurveHsl Tpyaa v npodeccroHanbHbIx 3abonesanuii M3 PK, KaparaHaa

COCTOSIHUE METABOJHUYECKOI'O CTATYCA CJM3HUCTONH OBOJIOUKH HOCA,
BYKKAJIbHOI'O SIUATEJIMA IEK 1 NEPU®EPUUYECKON KPOBU ¥V JETEMH,
MNPOXKUBAIOIIUX B PANOHAX TEXHOI'EHHOI'O BJIMAHUWA

Maxanada mexnozendi acep ememin ayoanoapoa mypamein O0A1anapobly MYpelHOAbl WbIPbILUMG
KaObl2biHblY, YPMbIHOARbL. OYKKANLOI DNUMEnUuliniy JIcaHe wemKi KaHblHblY MemadoausmoiK
Oeneetiiniy Hcagoaulbl OpMAKbIY JHCAZLIMCHI3  (QAKMOPIAPBIHGIY dCepiHOe MYPbIH MeH aybi30blH
onumenutioi KaOblebIHbIH YUMONOLUANLIK HCA20Alibl 032epicKe YulbIpatmuvlibl Mypaibl AumvlIeaH.
JKymvicmoiy _maxcamvl — dcogapvl OeHeelide NACMAHEAH ayoanoapoa mypamelh 6ananapovly
HCO2APEbL [MBIHBIC, ANy HCONOAPLIHOAZLL  WILIPLIUNbL  KADBIKMbIY — JHCOHE  WEeMKI  KAHHbIY
Memabonusmoik — e3eepicmepin  3epmmey. 3epmmeyde Ipi  OHEPKICINMIK KANAO0A MYPAMbIH
0anaiapobly MEpoiH MeH aybl3 KyblCMAapblHOabl WbIPLIWMbL SNUMETUIHIY KeOepeiniK Kbi3Meminiy
OY3bLIYbI JCDHE HIMUINCECTHOE ICORAPEL MBIHBIC ALY HCONOAPLIHLIY COZLLIMAbLL RAMOI0UANAPYL Oa-
MYbIHA HCA0AT MYbIHOAUMbIHGL AHLIKMAILObL.

The article condition metabolic status of the mucous shell of the nose and bucal epithelium cheeks
and peripheral bloods beside childrens living in region technogenesis influences is given cytological
state mucous shell to cavities of the nose and mouth, changing under disadvantage influence sur-
rounding ambiences. The purpose of the studies is a study of the metabolic change mucous shell of the
upper respiratory ways and peripheral bloods beside childrens living in region with high level of the
contamination. As a result of studies are discovered that beside childrens living in large industrial
city is violated barrier function epithelium nose and mouth. As a result this s the condition for devel-
opment of chronic pathology of the upper respiratory ways.

O,Z[HOﬁ M3 0COOCHHOCTEH YKOJIOTHYECKU O6yCJ'IOBJ'ICHHLIX I/IHTOKCI/IKaLU/If/i SIBIIICTCS JJaTCHTHBIN nepuon,

B TEYCHHE KOTOPOTO MPOUCXOIAT METa0OINUECKHE N3MEHEHNUS KaK OTBET Ha IMOCTETICHHOE HAKOIUICHNE Kce-
HOOMOTHKOB. Kymymsinust kceHoOnoTuieckoro (aktopa B OpraHu3Me NpOSIBIISICTCS Ha MEPBOM dTalle peak-
el aganTtanuu, TpaHchOpMUPYIOIIEHCs 3aTeM B MPEANaToIOrHYeCKHe H3MEHEHHUsI, KOTOPhIE B TIOCJIEAYIO-
IeM Jaf0T OCHOBAHUS IS pa3BUTHSA marojoruu [1].





