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ADAPTIVE ABILITIES OF ORGANISM:
GENERAL THEORETIC AND APPLIED ASPECTS

Malikova A., Malikov N.
69600, Zaporizhzhya national university, Zhukovsky str., 66, Zaporizhzhya, Ukraine

The article presents the results of a study of the regional peculiarities cardiovascular system’s functional state and
adaptive capacities of population’s different groups (from 7 to 55 years of different climatgeographical regions —
Ukraine and Western Siberia) was carried. The analysis of experimental date, that were received at observation of
Ukraine’s and Western Siberia’s children and adult, the essential influence of regional factor to their organism’s level
adaptive capacities has allowed. The shown, that independently of age, for Western Siberia’s girls, maids and women
the more higher adaptive potential’s meanings than Ukraine’s representatives are having. Among boys, youthers, men
of these climatgeographical regions in majority age groups the relative equality of bloodcirculation system’s adaptive
possibilities was registered. Also, for Western Siberia’s inhabitants, independently of sex, are having more less rate of
adaptive possibilities relative reduction. More higher adaptive capacities of Western Siberia’s representatives are
combined, probably, with more wide composition adaptive subprograms in structure adaptive potential of strategic
prescription, the formation of which was result of cooperation genetic determinated adaptive potential of population,
migrated to this region, with it’s climatgeographical and social-economic conditions.

Key words: adaptation, adaptive capacities, cardiovascular system, regional peculiarities, general adaptive potential,
adaptatiogenesis, age, sex, population, donosological diagnostics, health state.
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VY crarti HaBeAEHO JaHI IOJ0 BUBYEHHS PEriOHANBHUX OCOOMMBOCTEll (DYHKLIOHANIBHOTO CTaHy Ta aJalTUBHHUX
MOXIIMBOCTEHl ~CEpLEBO-CYAMHHOI CHCTEMH pI3HUX TIpyn HaceneHHs (Bix 7 g0 55 pokiB JBOX pi3HHX
KiiMaToreorpadiuHux perioHiB — Ykpaina ta 3axiguuii Cubip). AHaji3 eKCliepUMEHTaJIbHUX JaHHX, OJePKaHUX MPU
oOcTexxeHHI aiteit 1 mopocnux Ykpainu i 3axigHoro Cubipy J03BOJMB KOHCTaTyBaTH CYTTEBUI BIUIMB PETiIOHAJIBHOTO
(hakTOpy Ha pIBEHb 3araJbHUX AJalTUBHUX MOMIIMBOCTEH IXHBOTO OpraHizMy. BusBmiocs, 1mo, He3aleKHO BiX BIKY,
IUTA IBYATOK, MiBYAT Ta KiHOK 3axigHoro Cubipy Oyio XxapakTepHO OUTBII 3HAYHI PO3MIPH aJalTaIlifHOTO TOTCHIIATY
B TIOPIBHSHHI 3 MPeACTaBHUIIME YKpaiHu. Cepell XJIOMYUKiB, IOHAKIB Ta YOJOBIKIB BKa3aHHX KIiMaToreorpadiqyHux
pETiOHIB Y OUTBIIOCTI BIKOBHX TPYI CIIOCTEpiraiacs BIIHOCHA pIiBHICTh aJalNTHBHUX MOXIHUBOCTEH CHCTEMH
KpoBooOiry. PazoM B THUM, TEMITH BiZIHOCHOTO 3HIKEHHs aJanTalifHUX 3/aTHOCTEH y paMKax OKpeMoi rpynu Oy,
HE3aJIe)KHO BiJ{ CTaTi, CyTTEBO HIKYE y MemIKaHIiB 3aximHo-CuOipchkkoro perioHy. Bimpir BHWCOKI amanTHUBHI
MOXITMBOCTI TpelcTaBHUKIB 3axinHoro Cubipy NoB’si3aHi, Ha HaIly AYMKY, C OJbLI IIMPOKHUM HaOOPOM aJaliTHBHHUX
MIANPOrpam, sKi CKIaJalTh OCHOBY TXHBOTO CTPATErivuHOTO ajanTaliifHoro moteHIiany (Amnc), ¢hopMyBaHHsS SKOTO
CTaJIO Pe3yJIbTaTOM B3a€EMOJIi FTeHETHYHO AETEPMIHOBAHOIO aJlaNTaliifHOro NOTEHIliady HaceJIeHHsI, sIKe MIrpyBajo 10
BKa3aHOT'0 PerioHy 3 Horo kiiMaroreorpadiyHUIMH Ta COIialIbHO-€KOHOMIYHUMH YMOBaMH.

Knouogi cnosa: adanmayis, adanmuui MONICIUBOCMI, CePYeBO-CYOUHHA CUCMEMA, PeLiOHANbHI  0COOaUBOCHI,
3aeanvhull adanmayitinull nomenyian, adanmayiozenes, ik, Cmamy, 2pynu HACeNleHHs, CMaH 300P08 3.
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B cratee mpencTaBiieHBl Pe3yIbTATHl HW3YYEHHUS DPETHOHATBHBIX OCOOCHHOCTEH (YHKIMOHAJIBHOTO COCTOSHHUS U
aJaNTUBHBIX BO3MOXKHOCTEH CEpIeYHO-COCYIUCTON CHCTEMBI Pa3NWYHBIX TPy HaceneHus (oT 7 mo 55 mer aByx
Pa3IMYHBIX KJIMMaTOreorpaguyecKnx PernoHOB — YKpamHa u 3amagHas CuOupp). AHaIM3 3KCIIEPUMEHTAIBHBIX
JAHHBIX, MOJYYEHHBIX TIpH OOCIEZOBAaHMM JeTe W B3pOCHBIX YKpaumHbl W 3amagHoi CuOupu, NO3BOIHI
KOHCTAaTHPOBAThH CYIIECTBEHHOE BIMSHIE PETHOHATIBHOTO (haKTOpa Ha YPOBEHb OOIIMX aJaITHBHBIX BO3MOXXHOCTEH MX
opranm3Ma. Oxa3alioch, 4TO HE3aBUCHMO OT BO3pacTa, JUIsl JIEBOYEK, JIEBYIIEK M >KCHIIMH 3amagHoid Cubupu ObLn
XapakTepHbI OoJiee BBHICOKME 3HAYEHHs aJalTallMOHHOIO MOTEHIMAala, YeM JUIs NpeACTaBUTENbHUL YKpaunsl. Cpean
MaJIbUMKOB, IOHOIIEH U MY>KYHH JIaHHBIX KIIMMAaTOTreorpaMuecKuX PErnOHOB B OOJBIIMHCTBE BO3PACTHBIX IPYIII OBLIO
OTMEUEHO OTHOCHUTEIBHOE PAaBEHCTBO AJANTHBHBIX BO3MOXKHOCTEH CHCTEMBI KpoBoOOpaleHus. Bmecre ¢ TeM, TeMIIbl
OTHOCHTEJIFHOTO CHIDKCHHMS aJalTalMOHHBIX CIIOCOOHOCTEH B paMKax OTAENBHOH BO3PACTHOW TPyHIBl ObuLIH,
HE3aBHCHMO OT I10J1a, CYIIECTBEHHO HIDKE Y xuTesei 3amaano-Cubupckoro kinmmaroreorpaduueckoro pernona. bomnee
BBICOKHE aJIallTHBHBIE BO3MOXKHOCTH IpencTaBuTenell 3amagHoil CHOMpH CBS3aHBI, BEPOSITHO, ¢ Ooiee IHPOKUM
HabOpOM aJanTHBHBEIX IOIIPOTPAMM, COCTABIISIONINX OCHOBY HMX CTPATErHYECKOr0 aJaNlTaliOHHOTO ITOTCHIIHAa
(Anc), ¢dopmupoBaHHE KOTOPOTO CTAJIO pPE3yIbTaTOM B3aMMOJCHCTBHUS TE€HETUYECKH JETEPMHUHHPOBAHHOTO
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alallTallMOHHOI'O MOTCHIIMAaJIa MUT'PUPOBABLICTO B ,Z[aHHLIﬁ PEruoH HacCJICHUA C €ro KJ'II/IMaTOFCOI"pa(l)I/I‘{eCKI/IMH u
COUAJIbHO-OKOHOMHUYCCKUMHU YCJIIOBUAMMU.

Knrouesvie cnosa: adanmauuﬂ, aoanmuemvle B03MOMNCHOCMU, cep()elmo-cocyaucmaﬂ cucmema, pecuoHdlbHble
OCO6€HHOCWIL{, oﬁu;uﬁ adanmaquHHbld nomeHyuai, adanmauuozeHeB, eozpacm, noj, MUKpononyiiayuOHHble cpynnbl
HacejlenHuA, 00HO301102UHECKAsL ()MaZHOCmMKa, cocmosHue 3()0}70619}1.

PROBLEM STATEMENT. ANALYSIS OF RECENT
RESEARCHES AND PUBLICATIONS

One of the most important social characteristics of any society is the level of development of
medicine, health care system and state of health of different groups of population which make up
this society [1, 7, 10].

The situation in this sphere is rather unfavorable nowdays: the quantity of cases of illness of main
adaptive systems has considerably increased, the degree of seriousness has also grown. The systems
affected are breathing organs, circulation of the blood, blood, blood-producing organs. The
frequency of mental disorders, endocrine illness, congenital abnormalities, disorders in psychical
and physical development has risen. The birth-rate has fallen and the death-rate has grown among
different categories of population.

One of the reasons for this situation is objectively existing disparity between the adaptive abilities
of the organism and the force of external influence which causes the abrupt growth of functional
tension, the rise of so-called ,,price” of the adaptation and, in a series of cases, its breakdown,
appearance and development of various illness [2, 5, 6]. Everything mentioned above shows that
now in medicine and biology the experimental research aimed at studying the peculiarities of the
adaptatiogenesis process, defining the most critical periods of considerable decrease of adaptive
abilities of the organism, applying the means of quick rehabilitation are especially actual. In such
research great importance is attributed to the problem of elaboration of objective methods of
express-estimation of adaptive abilities of organism or its adaptation potential.

Despite certain achievements in this direction, the question of quantitative estimation of adaptive
abilities of different, according to socio-biological characteristics, microgroups of population stays,
as well as earlier, one of the prospective questions in the sphere of general theory and practice of
adaptation. The complexity of the practical resolution of the problem is brought about by the fact
that besides the ecological and socio-economic factors, the general level of adaptive abilities of
organism is greatly influenced by the climate and geography of the region where the representatives
of various microgroups of population were born, where they are living or migrating [3, 8, 10].

It is obvious that the elaboration of appropriate scales of adaptation potential which will take into
account the age, the sex, social peculiarities of different groups of people, regional conditions of
living, will allow to create the real system of quick controlling adaptive abilities of organism,
defining critical periods of their decrease, it will also contribute the growth of effectiveness of the
rehabilitation means applied and consequently it will help to reduce the degree of functional tension
of the organism and to bring down the general level of falling ill [4, 9, 10].

The fact that the problem is actual, insufficiently studied and practically significant was the
stimulus for theoretical interpretation of certain questions as general theory of adaptation, for
carrying out the experimental research which study age, sexual and regional peculiarities of
adaptive abilities of one of the main adaptive system of an organism (cardio-vascular system) for
elaboration and experimental approbation of new methods of estimation of current adaptive
abilities.

MATERIALS AND METHODS OF RESEARCH

In the course of present research we carried out the medical examination of 3570 children of school
age (1830 boys and 1920 girls) and 1632 employees of industrial enterprises (831 men and a 801
woman) two regions of CIS (Ukraine and Western Siberia), which differ in geographic and climatic
characteristics. All the school-children were divided into 12 age groups from 7 to 18 years. Among
the employees 6 age groups were formed (20-25 years, 26-30 years, 31-35 years, 36-40 years, 41-45
years, 46-55 years).
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During the mass examinations adaptive potential of cardio-vascular system (Apcvs, absolute unit,
a.u.). of every person who took part in the experiment was registered according to methods worked
out by the authors the present work.

RESULTS OF THE RESEARCH AND THEIR DISCUSSION

The analysis of age dynamics of adaptive abilities of blood-circulation apparatus of the school age
children and adult population of climatically and geographically different regions but of the same
sex allowed to draw certain conclusions.

The results of the showed that dynamics of change in adaptive abilities of cardio-vascular system of
boys and men from Ukraine and Western Siberia was practically the same (picture 1).
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Fig. 1.The age dynamics of adaptive abilities of cardio-vascular system of an organism of boys and men from

Ukraine and Western Siberia in age range from 7 to 55 years. ---- Ukraine; __ Western Siberia
Among the school age children the fall of adaptive abilities of blood-circulation apparatus when
they are 7-10 years old is accompanied by the abrupt rise till 11 years. The next fall is at the age of
13 and 17, the rise takes place at the age of 18. The exception was the period between 13 and 14
years, but bearing in mind that there are no statistically probable changes of adaptive potential of
the boys of Ukraine at this age, one may admit that the dynamics of adaptive abilities of
representatives of different regions is similar.

The age variations of adaptive potential of blood circulation system, synchronous enough, were also
traced among the men of Ukraine and Western Siberia.

Identical character of changes of adaptive abilities of men of Ukraine and Western Siberia which
doesn’t depend on region was registered in the age range from 20 to 55 years, and the periods of
considerable decrease of adaptive abilities of cardio-vascular system for all the men examined in
both regions were the period between 26 and 30 years and between 41 and 45 years.

Age changes of adaptive potentials of girls from Ukraine and Western Siberia were similar in
primary school age, secondary school age and senior age (picture 2).

Among the women age changes adaptive potential of cardio-vascular system which were analogous
to each other were registered during the whole age range from 20 to 55 years. Irrespective of the
region, the most considerable deterioration of adaptive abilities of blood-circulation system is
observed at the period of puberty of girls from both regions (from 12 to 14 years) and also in the
age groups of 26-30 —year-old and 41- 45 — year-old women.

It is necessary to remark that age groups of 26-30-year-old and 41-45-year-old people were the
periods of obvious decrease of adaptive abilities of mature organism irrespective of sex and region.
Moreover, the analysis of age dynamics of adaptive abilities of cardio-vascular system of the
representatives of different sexes allowed to establish the fact that in maturity (older than 20 years)
the nature of change of adaptive abilities of blood circulation apparatus doesn’t depend on the sex.
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Fig. 2. The age dynamics of adaptive abilities of cardio-vascular system of an organism of girls and women from
Ukraine and Western Siberia in age range from 7 to 55 years. ---- Ukraine; _ Western Siberia
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Present materials along with those given before are a convincing evidence of the fact that process of
age formation of adaptive abilities of blood circulation system of organism doesn’t depend on
region, and maturity it doesn’t depend on sex, and it is one of the unquestionable regulatory of the
ontogenetic development of organism.

Besides the independence of process of formation of adaptive abilities of cardio-vascular system in
ontogenesis which was registered in the course of research, we marked the regional differences in
adaptive abilities of blood circulation apparatus of examined people from Ukraine and Western
Siberia (table 1).

The average level of adaptive abilities of boys from Western Siberia in age range from 7 to 18 years
was 0,904+0,007 a.u. and obviously exceeded the corresponding figure registered among the boys
from Ukraine (0,815+0,006 a.u.). It is provided that among the girls the average level of adaptive
abilities of cardio-vascular system of the representatives of Siberia was statistically a lot higher than
the Ukrainians had (1,029+0,014 a.u. to 0,634+0,006 a.u. accordingly).

We will remark that the schoolgirls from Western Siberia had the highest adaptive potential among
all the examined children, they were followed by boys from Ukraine and Western Siberia, the
lowest potential registered among the Ukrainian girlies.

Table 1 — The average level of adaptation potential of cardio-vascular system of an organism of
examined people from Ukraine and Western Siberia who belong to different age groups, are of
different sexes M+m)

Neo Schoolchildren (from 7 to 18 years)
. boys of girls . o
1 boys of Ukraine Western Siberia of Ukraine girls of Western Siberia
0,815+0,006 0,904+0,007*** 0,634+0,006 1,0294+0,014#%x*
Representatives of adult population (from 20 to 55 years)
. . . women
2 men of Ukraine men of Western Siberia women of Ukraine Western Siberia
0,840+0,021 0,795+0,012 0,99+0,16 2,28+0,18%***

Note: * - p < 0,05; ** - p < 0,01; *** - p < 0,001 — regional differences between the representatives of the same sex.

The data obtained during the examination of adult population were practically the same. As among
the schoolchildren, the average level of adaptive abilities of women from Western Siberia at the age
of 20-55 years (2,28+0,18 a.u.) was certainly higher than the average level of the Ukrainians of the
same age (0,99+0,16 a.u.).

We should admit that statistically significant differences between men from Ukraine and Western
Siberia of the age from 20 to 55 years according to this parameter was not registered (0,840+0,021
a.u. and 0,795+0,012 a.u. accordingly).

Thus, the analysis of experimental data obtained in the course of examination of children of school
age and of adult population from Ukraine and Western Siberia allows to establish the considerable
influence of climate and geography on the level of general adaptive abilities of an organism, the
character of intersexual and interregional correlations according to this parameter.

The given materials have generally proved the hypothesis which we brought forward earlier. It
stated that adaptive abilities are genetically determined. As result the region is the dominating factor
while defining the general adaptive potential of the an organism; this is provided by the fact that the
representatives of more heterogeneous population and of the region which is more extreme as to
climate and geography (the region is Western Siberia) were characterized by higher adaptive
abilities of organism. Obviously, because of wider set of adaptive subprogrammes which were
formed as a result of high migrative mobility of Siberian population, natural extremity of Western
Siberia and existence of hereditary adaptive abilities which are passed from woman to woman in
Western Siberia the female representatives of this region left the boys and men from same region
behind as to the level of adaptive abilities in almost all cases. At the same time men and women
from Ukraine who belonged to the same age groups were characterized by equality which is
connected, perhaps with the relatively identical set of adaptive subprogrammes which were formed
to suit Ukrainian region which is less extreme in geography and climate and to match more settled
life of the population.
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CONCLUSIONS

Thus, the analysis of the received experimental data allowed to state confidently enough that the
general amount of adaptive abilities of blood circulation system is mostly defined by region of
living which influences greatly the quantity of adaptive subprogrammes formed by organism which
constitute in their turn the structure of strategic adaptive potential. At the same time, the age
dynamics of adaptive abilities of organism is undoubtedly, its genetically determined characteristic.
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HaBeneno ominky ¢ismunoi miarorosieHocTi miteit 6-10 pokiB i3 mempuBamiero 3o0py ([A3) y mpomeci ¢izudnHOro
BUXOBaHHA CIEMiaJbHOI IIKONH-iHTepHATy. Merta: HOCHIOUTH PO3BUTOK (I3MYHUX SKOCTEH [iTe MOJIOIIIOrO
HIKIJIBHOTO BIKY 3 AenpuBaui€eio 30py (/13) cremiaabHol KOMM-IHTEpHATY B Hpoleci (pi3HYHOro BUXOBaHHs. BuBueHO
3aBIAHHS JOCITI/DKEHHS: OXapaKTepPH3yBaTH CHUJIOBI SKOCTI MKOIApiB 6-10 pokiB i3 JI3 Ta mpoBecTH iX MOpiBHAIBHUI
aHaJi3 3 aHAIOTIYHMMH IOKa3HUKAMH NPAKTHYHO 3AO0POBUX OAHOJITKIB. MaTepian: y JOCHIKCHHSAX B3SSUIM YYacTh
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