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Summary. Long-term complex monitoring medical-biological researches of the human's functional systems
status at the prolonged stay in the conditions of isolation at the off-shore (coast) Antarctic station were focused on
finding out of mechanisms of dysadaptative disorders development of integrative and oxygen-transport systems
of organism in the absence of essential reduction of the oxygen content in atmospheric air. Work was based on the
results of medical-biological studies, which were conducted with participation of the crew members of the
Antarctic station Academician Vernadskiy (Vernadsky — 65°14'43"S; 64°15'24"W). The average age of
examinees was 39,8+2,4 years (130 men). The medical-biological studies included the modern clinic-laboratory,
functional, instrumental, biochemical, immunologic, genetic, statistical methods. The participants' examinations
of'the expedition were conducted before expedition, at a period of transatlantic transition, on Antarctic station (in
mode of the monitoring by means of telemedical connection), after returning from expedition.
In Antarctic the unique complex of physical, chemical, biological, of social, nature (the metheoheliogeophysical,
biorhythmological, deprivation) factors, exceeding by power and duration, affect a human. Long influence of
there factors brings to the adaptation processes disorders and dysadaptative development. It is shown that the
mechanisms of dysadaptative disorders of oxygen-transport systems of the human organism at the long stay
under the influence of the complex of extreme factors of Antarctic expedition developed on the background of the
chain neurohumoural, neuroimmune, metabolic, celluar dysfunctions, which indicated on the presence of signs
of long stressful condition (the stress-syndrome) that brings to adaptative mechanisms exhaustion of
compensation and requires using the methods of correction. At the long stay of a human on the coast Antarctic
station, there was revealed the seasonal dynamics of adaptative-dysadaptative rebuildings of regulative and
oxygen-transport systems, there was revealed the presence of signs of stressful status and development of tissue
hypoxia. It was shown the pathogenic mechanisms of development of dysadaptative disorders of integrative
systems (change in cerebral electrogenesis, the activation of sympathoadrenal system, immune malresistance),
respiratory, circulatory and hemic mechanisms of regulation of organism oxygen modes (the fall in efficiency and
economy of the regulation mechanisms). It is shown the role of biorhythmologic and heliophysical factors of
environment in development of dysadaptative disorders. It is for the first time fullfilled the genetic typization of
the participants of Antarctic expedition on the presence of an allele polymorphism of specific genetic factor
(hypoxia inducted factor - HIF-10). The significance of such human gene HIF-16 polymorphism is studied in
correction to development of adaptative-dysadaptative rebuildings of the functional systems at a continuous stay
in Antarctic. It is shown the stabile reduction of regulation mechanisms of an organism oxygen modes under
influence of Antarctic factors and hypoxia loading among winterers with C/T polymorphism of the gene HIF-16,
that has prognostic importance and opens way to deepened study of the molecular mechanisms role in
development adaptative-dysadaptative processes in a human in extreme conditions.

Key words: dysadaptation, adaptation, Antarctic conditions, hypoxic status, gene polymorphism, extreme
conditions, biological rhythms.

JluHaMuKka MeXaHN3MOB AU3a/1aNITAIlNU YeJIOBeKa B AHTapKTHKe. Mouceenko E.B.

Pedepat. MHOTONIETHIE KOMITIEKCHBIE MOHUTOPHHIOBBIE MEINKO-OHOIOTHIECKUE UCCIICIOBAHHS COCTOSTHUS
(YHKIIHOHATBHBIX CHCTEM YeJIOBEKa MPH UTUTCIBHOM MPEObIBAHUK B YCIOBHUSIX H3OJSALUN HA TPUOPEIKHOM
AHTAPKTHYCCKOW CTAHIINY HAIIPABJICHBI HA BBIICHCHUE MEXaHU3MOB Pa3BUTHUS N33 daNTALIMOHHBIX HAPYIICHUH
MHTETPATUBHBIX U KHUCIOPOATPAHCIIOPTHBIX CUCTEM OpraHu3Ma IpU OTCYTCTBUHU CYLIECTBEHHOTO YMEHBIICHHS
COZIeprKaHHS KHCIOpoa B aTMOC(hepHOM Bo3ayXe. McciieoBaHus IPOBOIMITUCE C YYaCTHEM WICHOB DKHITaKEH
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(130 myxunr B Bo3pacte 39,8+2.4 1.) aHTapKTHYECKOH cTaHIWU AkageMuk Bepuanckmii (Vernadsky —
65°14'43"S; 64°1524"W). [loka3zaHo, 4T0 pa3BUTHE AU3aalTALlIOHHBIX HAPYIIEHUH KHCIOPOATPAHCIIOPTHBIX
CHCTEM OpraHM3Ma 4YeJIOBeKa MHPH JIUTEIHHOM MHpPeOBIBAHUM II0]] BIMSHHEM KOMILUIEKCA SKCTPEMalbHBIX
(akTOpOB AaHTAPKTHIECKOH IKCIIEAUIIMH ITPOUCXOINUT Ha (HPOHE [IETIOUKH HEHPOTyMOPAJIbHbBIX, HEHPOUMMYHHBIX,
METabOINIEeCKUX, TKAHEBBIX, KJIETOUHBIX AUCQYHKINN, KOTOPbIE MPUBOMST K HCTONICHHUIO aTaNTaIlMOHHBIX
MEXaHU3MOB U TPeOyIOT MPUMEHEHHs METO0B KOppeKIuu. BhisBieHa ce30HHas JMHAMHUKA aJalTaldoOHHO-
JM33JalTalMOHHBIX IepecTpoeK (YHKIMOHAJIBHUX CHCTEM OpPraHH3Ma, BBIICHEHBI IaTOTCHETHYECKHE
MEXaHU3MBI Pa3BUTHS JU33JaNTAllMOHHBIX HAPYIIEHUH MHTErPaTUBHBIX CHCTEM (M3MEHEHMs LepedpaTbHOTo
9JEKTPOTeHe3a, AKTHBAMs CHUMIATOAAPEHATOBOH CHCTEMBI, MMMYyHHAas THIOPE3UCTEHTHOCTH),
pecnupaTopHbIX, T€MOJMHAMHUYECKHX, TEMHUECKHX MEXaHH3MOB PETYISAIMU KHUCIOPOIHBIX PEXKHUMOB
opranm3Ma (majgeHue J()QPEKTHBHOCTH W JKOHOMHYHOCTH MEXAaHU3MOB pETYISIIHM), IOKa3aHa pOJIb
OGHOPHUTMOIOTNYECKHIX U TeTHOTe0(H3NIeCKUX (JaKTOPOB CPEIBI B Pa3BUTHHU JU3aAANTAIIMOHHBIX HAPYIIEHHUH.
BriepBrle mcciieoBaHo 3HaueHHe ajvtensHoro moiaumopdusma rena HIF-10 B pasButnm amantanuoHHO-
U3aaNTallHOHHBIX MEPeCcTPOeK (PYHKIMOHANBHBIX CHCTEM YeJIOBEKa B OSKCTPEMAalbHBIX YCIOBHUSIX
AHTapKTUKHU.

KuroueBsble c10Ba: qu3afanrtanys, aAanTanus, aHTApKTHIECKUE yCIOBHS, THITOKCHIECKNE COCTOSHUS, TEHHBII
NOIUMOPGH3M, IKCTPEMAIIbHbIE YCIIOBHSI, OMOJIOTMYECKHE PUTMBI

Pe3rome. bararopiuHi KOMIUIEKCHI MOHITOPUHIOBI MEIUKO-0i0NOTIUHI JOCIIDKEHHS CTaHy (yHKIIOHAIbHUX
CHCTEM JIIOMHU TIPH TPUBAIOMY TepeOyBaHHI B yMOBaX i30JsiMii Ha MpUOEpekHI aHTApKTHYHIA CTaHIIT
CHpsSIMOBaHI Ha 3ICyBaHHsS MEXaHi3MIB PO3BUTKY JAM3aJaNTallifHUX MOpYIIEHb IHTErpamiifHux Ta
KHCHETPAHCIIOPTHUX CHCTEM OpraHi3My 3a BiZICYTHOCTI CYyTTEBOTO 3HIM)KCHHSI BMICTY KUCHIO B aTMOC(HEpPHOMY
noBiTpi. Po6oTy BukoHaHo 3a yuacti wieniB exinaxis (130 dosnoikiB Bikom 39,8+2.4 poky) aHTapKTUUHOT
cranmii Axagemik Bepmancekmii (Vernadsky — 65°14'43"S; 64°15'24"W). Iloka3aHo, IO pO3BHTOK
JM3a/IaNTaliHHUX OPYIIEHb KUCHETPAHCIIOPTHUX CUCTEM OPraHi3My JIFOAMHH IIPU TPUBAJIOMY TepeOyBaHHI ITiJ
BIUITMBOM KOMIUIEKCY EKCTPEMAaJIbHUX (DAKTOpPIB aHTAPKTHUUHOI eKcrenumii BifOyBaeThcs Ha (DOHI HU3KH
HEHpOryMOpanbHUX, HEHPOIMYyHHHUX, METa0OTIUHIX, TKAHUHHUX, KIITUHHUX JUC(YHKIIH, 1110 MTPU3BOIUTH 10
BUCHQ)KCHHSI aJIaNTallifHAX MEXaHi3MiB 1 moTpebye 3acTOCyBaHHS METOAIB Kopekuii. BctaHoBIEHO ce30HHY
IUHAMIKY aJanTaniiHo-Au3ajanTalifHux mnepeOynoB (QYHKIIOHATBHUX CHUCTEM OpraHi3Mmy, 3'SICOBAHO
MATOTEHeTHYHI MEXaHi3MH pPO3BHTKY JAW3aJalTaliiHUX MOPYLIeHb IHTErpamiHHUX cucTeM (3MiHH
LepeOpaIbHOTO ENEKTPOTeHEe3y, AKTUBALiS CHMIATOAJAPEHANOBOI CHCTEMH, IMYHHa TilIOPE3UCTEHTHICTH),
pecIipaTopHUX, TeMOJMHAMIYHUX, TEMIYHUX MEXaHI3MiB Peryisilii KHCHEBUX PEXHUMIB OpraHiaMy (maaiHHs
e(heKTHBHOCTI Ta EKOHOMIYHOCTI MEXaHi3MiB PETYJIALii), TOKa3aHO POIb O10PUTMOIOTIYHHUX 1 reslioreo(ismaHux
(axTopiB cepeloBUINA B PO3BHTKY JAM3AJANTALIHUX 3pyIICHb. YIEpIle MPOBEACHO IOCITI/PKEHHS POl
anmenpHOTO momiMopdismy rena HIF-10 y posBuTky anmanramiiiHo-gu3ajganTaniiHuX MepedymaoB
(YHKLIOHAIBHUX CHCTEM JIIOJIHU B EKCTPEMAJIbHUX YMOBaX AHTaPKTUKH.

Karwuosi cioBa: nuzamanrarisi, aganraiis, aHTApKTHYHI YMOBH, TiIOKCHYHI CTaHH, MOTIMOpP(}i3M TEHiB,
eKCTpeMalbHi yMOBH, 010JI0TI4HI pUTMH.

Introduction

At the Antarctic station a human's is under act of extreme factors, that can be negatively
reflected on the functional systems of organism[1, 3, 6, 8, 10].

Development of adaptation and dysadaptation depends on efficiency of mechanisms of
adjusting of psychophysiological functions and of oxygen regimes of organism [9].

The participants of the Antarctic expeditions have problems of disfunction of the systems of
organism with development of chronic stress which can be reason of origin of the “Antarctic
syndrome”[10, 11].

Such changes under act of stress factors can make basis of pathogenetic mechanisms of
development of dysadaptations disorders, origin of the hypoxic status, protracted motion of
adaptation of human to the Antarctic terms[1, 9].

That is why research of features of mechanisms of dysadaptation can be reliable basis for
application of complex pathogenetic correction of disorders in the functional systems of organism and
prophylaxis of pathology of human's at the protracted stay in the extreme terms of Antarctic.
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Materials and research methods

Work was based on the results of medical-biological studies, which were conducted with
participation of the crew members of the Antarctic station Academician Vernadskiy (Vernadsky — 65°
14'43"S; 64°15'24"W). The average age of examinees was 39,8424 years (130 men). The medical-
biological studies included the modern clinic-laboratory, functional, instrumental, biochemical,
immunologic, genetic, statistical methods. The participants' examinations of the expedition were
conducted before expedition, at a period of transatlantic transition, on Antarctic station (in mode of the
monitoring by means of telemedical connection), after returning from expedition [4].

Psychofisiologic of function was explored by the programs (the system of type is “Prognosis™)
and testing (activity, mood; scale of anxiety; levels of the emotional burning; questionnaires of
Rozentzveig, Hamylton and others like that) technologies, EEG was conducted on telemedical
technology of'the system of DX-Expert of firm TREDEX (Ukraine).

The status of the system of the external breathing was determined after parameters by the
functions of the external breathing (respiratory volume, vital capacity of lights, breathing frequency,
indexes of pulmonary ventilation, status of communicating of respiratory tracts, diffusive ability of
lights), which was registered the methods of bodypletismografic (JAEGER) and spyrometric.

The status of the system of circulation of blood was estimated on indexes: frequencies of
cardiac reductions, electric activity of myocardium, changeability of cardiac rhythm, which was
determined the methods of electrocardiography (RADIOHOLTER, Ukraine); arterial pressure which
was measured after the method of Korotkov (Omron); morfological-functional structure of heart,
which was registered the method of echocardiography (automated analyzer of polycardiography);
biomagnetic status of myocardium which was measured the method of MagnetoCardioGraphy
(MCQG) (a center of MCG is in Institute of cardiology of N.D.Strajesko AMN Ukraine); status of
regional circulation of blood, which was determined the methods of reovasography and
reoencefalography.

Bearableness of physical work (stage-by-stage increase of loading to 75% maximal of oxygen
capacity) was conducted with synchronous registration of parameters of circulation of blood, external
breathing, microgazoanalizer of (Radelkis, Hungary) with the next calculation of parameters oxygen
modes in organism and their expert estimation.

Biochemical researches of blood were conducted by the method of “dry chemistry”
(Reflotron) with registration: haemoglobin of blood; indexes of protheinic metabolism (creathinin,
urea, urinary acid); lipidic metabolism (cholesterol, tryglicerids); carbohydrate metabolism (glucose,
amylase); general bilirubin. The analyses of urine on maintenance of cathecholamynes (adrenalin,
noradrenalin, dofamin, DOFA) measured the method of fluoromethryc in tests from day's amount of
urine. The global analyses of blood (red corpuscles and haemoglobin, leicocythyc formula) were
executed with application of well-known laboratory methods. Oxydation — antyoxydation
homeostasis studied on the indexes of dialdegid malonic and activity of superoxyddysmutase in
blood.

Status of the immune system of winterers was determined on the indexes of phagocytic activity
of neitrophyls (NDT test), maintenance in the whey of blood of immunogiobulins, immune
complexes, leicogramm after the generally accepted methods.

Genetic researches included genetic analyses in the presence of allelic polymorphism the gene
of HIF-16 with the use of methods PCR.

In addition, for determination of dynamics of individual level of radiation contamination of
organism, winterers were inspected through the method of count of radiations (on the base of the
Scientific center of radiation medicine of AMN of Ukraine, laboratory of meters of radiation of
human).
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During the protracted stay at the Antarctic station the estimation of psychophysiological
functions of winterers was carried out as a result of testing (Feel, activity, mood — FAM, proof-reading
test of Landolt, method of Lucher, registration of EEG), estimation of the status of the breathing
system — as a result of spyrometryc research; systems of circulation of blood — from data of ECG,
indexes of arterial pressure; systems of blood — as a result of biochemical and laboratory analyses. At
the station measured mass of body of winterers and executed research of psychophysiological
functions and function of circulation of blood and temperature of body in the mode of day's
monitoring. The hidden forms of desynchronosis appeared at biorhytmical approach, on what specify
violation in the phase-peak structure of cyrcadianes rhythms of the functional systems of human. In
the process of processing of data the parameters of day's architectonics of rhythms of higher nervous
performance of human indicators were calculated (average daily level, to the acrophas maximum and
minimum).

Meteorological and the helioheophysycal parameters of environment were registered the
specialized technological complexes by forces of specialists of the National Antarctic scientific center
of MES of Ukraine.

Results of researches and their discussion

The personal touches of influencing of winterings in Antarctic on a human's above all things
showed up violation of disfunctions of the systems of integrations. Thus there were changes of
processes electro-genesis of brain. The spectral picture of bioelectric activity of brain was
characterized growth of power of rhythms of range of delta at a tendency to the increase of u-rhythms
which can testify to the presence of strengthening of functional tension in CNS.

Alteration in the structure of spectral biorhythms of EEG show up in the right hemisphere of
brain which can be the sign of certain disfunctions changes in CNS and negatively reflected on the
psychophysiological status, assisting development of dysadaptation disorders of the functional
systems.

Change in the spectral structure of correlations of biorhythms of brain had features in
accordance with the seasons of year and on the final stage of expedition characterized strengthening of
power of range of 6-and diminishing of power of 0-rhythms (Fig.1)
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Fig. 1. Brain activity (EEG) in winterers.
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Parallel with the changes of cerebral biorhythms, a spiritual fatigue and worsening of indexes
of psychophysiological functions appeared in winterers.

Thus, certain alterations of central mechanisms of adjusting could be the displays of presence
at the winterers of general stress-syndrome which develops under winterers in Antarctic.

Therefore, the certain changes of central mechanisms can testify to development at the
winterers of general stress-syndrome [5, 6, 7].

Confirmed growth of secretion of cathecholamines with urine, that was the sign of certain
changes in the sympathyc-adrenalyc system. General growth of secretion of cathecholamines more
distinctly showed up on the initial stage of expedition and could testify to the presence of stress-
syndrome with activating humoralic mechanisms in the phase of urgent adaptation to the terms of
Antarctic.

After the protracted influencing of the Antarctic terms at winterers was found out the decline of
phagocytes activity of neitrophyles. Thus the individual indexes of falling of phagocytes activity
hesitated within the limits of 30-70% (Fig.2).

Except for it, in winterers in the whey of blood the amount of immunoglobulines of IgM
comparatively with the initial state went downward (on 44,1%, p<0,05). Such violations of immune
defence testified to the decline of immunoresistens organism in phagocytes and to humoral links, for
certain as aresult of development of disfunction processes in the system of immune homeostasis.
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Fig. 2. Individual changes of phagocytes activity at winterers after (dark column) return from
the Antarctic expedition in relation to the indexes of the initial state (light column).

The mechanisms of such alterations in the immune system can be related to violations in other
systems (to nervous and endocrine), as such distributing of the systems of organism is conditional and
in development of reactions of syndrome of stress they take incorporated part. Co-operation of the
systems (nervous, endocrine, immune) on the modern stage of development of scientific researches
seems extraordinarily difficult, as it is proved that the cages of CNC can product hormones and matters
of immune activity which must ability take part in adjusting of all systems of integrations of
organism.

From other side, aggregate of results of research of the immune system that presence of
changes of certain faction (IgM) specified on the reliable diminishing of the exogenous irritating
influencing of mainly biological nature on the immune system in times of a stay at the Antarctic
station.
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Consequently, the results of researches demonstrate the decline of immunobiological firmness
of organism of human under act of the protracted stay in Antarctic, which needs application of
effective facilities of its increase both in the conditions of expedition and on the stage of rehabilitation.

Researches of mechanisms of adjusting of the modes of oxygens of organism of winterers and
mechanisms of indemnification of hypoxia which arises up during the strained physical work defined
the decline of functional backlogs, that showed up in inadequacy of indemnification of hypoxia of
loading. The protracted stay of human's in the Antarctic expedition results in dysregulation of oxygen
modes even at peace. Regulation of organism oxygen modes of winterers at the protracted stay at the
Antarctic station was characterized dysregulation of the mechanisms (decline of efficiency and
economy). During physical loading the minute volume of blood rose due to growth of frequency of
cardiac reductions, and retractive activity of myocardium went (faction of banishment of blood
diminished to 63,1£2,3% against 68,5+2,5%, p<0,05, in a control) down, that was the sign of falling of
efficiency of cardiac activity. Thus growth of respiratory volume of lights and ventilation did not
provide support of adequate level of maintenance and tension of oxygen in blood, that testified to
incomplete indemnification of hypoxia (Fig.3).
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Fig. 3. Changes of p,O, (pressure of oxygen in arterial blood) at winterers to the expedition
(lightcolumn) and after wintering (dark column)

3¢ —p<0,05.

Except for it in blood of members of expedition it was found anymore dialdegid malonic (on
41,2% higher than control), that demonstrated activating of oxydation processes in an organism.
Parallel, at 80% winterers the decline of activity of enzyme of SOD was found with maximal deviation
from a control on 58%. Development of such status can be conditioned the protracted influencing of
complex of factors, related to the terms of stay at the station (winter-over syndrome, winter-over
mental syndrome, adaptive trouble, regional meteorological influencing and others like that). The
factors of stay are marked at the Antarctic station can be active stressful and to act dominant part in
forming of a stress status and origin of row of dysadaptatione disorders in the organism of winterers.
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Disorders of the normal functioning of the oxygens systems at stress are experimentally proved
researches in a department on the study of the hypoxia status of A.A. Bogomoletz Institute of
Physiology National Academy of Sciances of Ukraine and consist in because the protracted stress
results in the decline of backlogs of function of the external breathing and origin of arterial hypoxia. It
was explained: violation of co-ordination between intensity of pulmonary blood stream and alveolar
ventilation; promoted shunting of blood in lights; by the decline of diffusive ability of fabric of lights
and others like that. Such sequence of violations is possible at a human which long time was under act
ofthe extraordinary Antarctic factors [8,9].

Indeed, at winterers some decline of functional volumes of lights (the vital capacity of lights is
forced—t0 4,83 +£0,17 lis against 5,98 + 0,24 1, p<0,05; vital capacity of lights —to 5,0 + 0,2 1 is against
5,7+0,2 1, p<0,05) was found with a tendency to worsening of communicating of bronchial tubes of
small caliber and decline of their diffusive ability. Arterial pressure had a general tendency to growth,
and pulse pressure — to the decline due to the greater increase of indexes of diastolic pressure. As a
result of analysis of variation rythmocardiografic the sympathycotonical influencing predominated in
adjusting of operation of heart. Thus subject to the condition increase of diastolic pressure, decline of
pulse pressure and prevailing of influencing of likable department of the vegetative nervous system of
loading on a heart can grow, accompanied a certain redistribution, especially in the system of small
circle of circulation of blood.

At winterers studied electric conductivity of heart the method of MagnetoCardioGraphy
(MCQG). It enabled to expose disorders of processes of repolarysatione. Such disorders can be the signs
ofthe promoted work of heart[9].

Thus, as a result of complex research of the state of the functional systems of the Antarctic
winterers after the protracted stay in an expedition the certain picture of violations appears both in the
integrative systems and in the oxygen systems of organism.

The results of this series of researches and certificate of literary sources are got allow to do the
following supposition: in the conditions of the protracted influence on the human of the Antarctic
factors of dysadaptatione disorders of the functional systems of organism take place on a background
the complex of dysregulations disorders of the systems (nervous, endocrine, immune) of integrations,
systems of adjusting of prooxydathion-antyoxydathion homeostasis, respirations, hemodynamic and
hemic mechanisms of adjusting of the oxygen systems, which can be description of presence of a
certain stress status (the stress-syndrome).

Monitoring researches at the Antarctic station allowed to find terms and mechanisms of
development of a stress status, dysregulations and dysadaptation disorders in the organism of
winterers. Long-term researches of the status of psychofisiologicals functions of human at the
Antarctic station with application of methods of testing and registration of electroencephalogram
allowed to trace the certain dynamics of changes of psychofisiologicals functions and bioelectric
activity of brain during wintering. The substantial changes of the psychoemothional and
psychofisiological status of winterers took place from the beginning in Antarctic, and they were
characterized by not only alterations of normal cyrcadian structure but also changes in correlations of
basic bioelectric rhythms of brain (EEG).

Except for that, daily blitz-testing after the modified method (Feel, Activity, Mood) found out
cases of disorders of normal duration of sleep, head pain and promoted anxiety. Such changes in
combination with the signs of activating of the sympathoadrenalical system (the secretion of
cathecholamins is megascopic) ground to examine the functional state of organism as stress.
However much the general tendency of alterations of psychofisiologicals functions on the initial stage
of stay in Antarctic did not have signs of the obvious pathological status and had individual character
especially.
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In a period Antarctic the winter of condition of sensory deprivation increase the protracted
absence of sunlight, forced hypodinamic, achromatism of environment, social isolation of crew. At
this time there were most of disorders of normal duration of sleep (up to development of the status of
insomnia), the cases of worsening of mood became more frequent at winterers, microgrups after
interests, which kept away from a collective, were formed. Thus circadian architectonics of
psychofisiologicals functions had total curvature and a psychical fatigue accumulated, what the
results of the test questioning testified about. On EEG the signs of depression of 0-rhythm were saved.
Tension of functions of organism and reactions of adaptations in this period, for certain, rose to the
critical sizes, as cases of signs of dysregulations and dysadaptations disorders became more frequent
among winterers, especially from the side of the system of blood circulation (increase of arterial
pressure, tahicardia, arrhythmia, symptoms of anginal), the cases of origin of head pain became more
frequent. On a background such “sensitiveness” systems of organism many winterers had signs of
increase of meteorological and heoheliological sensitiveness, which was characterized addition of
amount and depth of the subjective feelings at indignations of processes of external environment.
Consequently, in a winter period at the winterers of symptomatic phenomena of a stress status can
deepen, that, obviously, assisted development of dysadaptations disorders [2, 9].

In spring the subjectively estimated status of winterers got better, the picture of biorhytmical of
brain some got better and curvatures of cyrcadian structure of psychofisiologicals functions
diminished. However here were consequences of the carried in winter stress status, that showed up in
saving of microgrups and proof worsening of mood, and at separate winterers —status of insomnia, and
also in the presence of signs of psychical fatigue. Except for that, the Antarctic spring were declines of
oxygen capacity of blood due to erytropenia and diminishing of haemoglobin. Depressed changes of
red blood at winterers the Antarctic spring can be by investigation surplus the protracted winter
stressogenic and possible hypoxic stimulation, as in this period on the European breadths in the
organism of healthy human of similar age-old category there is an appropriate increase of
haemoglobin and amount of red corpuscles in blood. From other side, in the region of the Antarctic
station a “ozone hole” which results in the frequent increase of sun radiation in an ultraviolet range is
opened in a spring period, and the harmful action of surplus ultraviolet irradiation of human can be
negatively reflected on the function of erhytropoesis.

In spring indexes of common of cholesterol in blood, trygliceryd, and also creatynin, urea and
urinary acid remained promoted, that testified to dysregulations disorders of squirrel and fats
metabolism. Therefore in spring functioning of the systems of organism for certain is under a less
stress influencing, but sign of dysregulations and dysadaptations disorders of the functional systems
remained.

There was a new wave of desynchronosis and dysadaptations disorders on the final stage of
expedition (by the Antarctic summer). The cases of psychoemochens instability, crabbiness, anxiety
became more frequent. In this period the amount of persons was multiplied with disorders of normal
duration of sleep, head pain, worsened mood. The increased signs of depression showed up as a result
of testing, on EEG — power of 0-rhythm diminished, the particle of low on frequency rhythms grew in
the general spectrum of bioelectric activity of brain. Thus winterers had substantial curvatures of
normal day's rhythm of psychofisiologicals functions, the signs of chronic fatigue were saved and
increased. For completion of expedition the row of signs of oppressing immunobiologyc rezystens of
organism which also is the certificate of influencing of processes of dysregulations as a result of
development of a stress status appeared at them. At the end of wintering respirations and
hemodynamicals mechanisms regulated of oxygen modes of reduced their efficiency, that resulted in
rapid exhaustion of functional backlogs and loss of capacity for indemnification of hypoxia of loading
[1,9].
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Consequently, during the protracted stay at the Antarctic station in the organism of human
terms were constantly created for development of the status of stress.

Thus, obviously, the processes of adaptations de bene esse can be divided into the phases of
initial adaptation, functional tension, relative stabilizing and depression.

The phase of initial adaptation was characterized the active processes of biorhytmological
nature, which is confirmed disorders of normal cyrcadian architectonics of psychofisiologicals and
visceralical functions, temperature of body, day's dynamics of which is the mediated certificate of
violation of rhythm of secretion of hormone melatonin. A characteristic sign was a substantial increase
of levels of ecscretion of catecholamines with urine (adrenalin, noradrenalin), that testified to
stimulation of the sympathoadrenalical system as a result of the obvious stressogenic influencing of
extreme terms in Antarctic

A phase of functional tension was the result of the complex influencing of biorhytmological
factors, sensory deprivation and hypodinamic status, characteristic changes of correlation of thythms
of EEG, which demonstrated strengthening of depression of power of 6-rhythm, growth of particle of
0- and 0-rhythms in the general spectrum of bioelectric activity of brain, that testified to deepening of
dysregulations disorders in CNS. At this time there were extraordinarily ugly curvatures of cyrcadians
rhythms of psychofisiologicals functions which was characterized a presence during days a few to the
acrophasis maximum and minimum. The vegetative adjusting of cardiac activity had unsteady
character, vegeto-vascular reactions were increased, what growth of cases of increase at the winterers
of arterial pressure testified about. The vital capacity of lights was contained on the reduced indexes,
that could relate to the redistribution blood stream in the small circle of circulation of blood. In this
period there were changes of squirrel and fats metabolism, which showed up some growth in blood of
cholesterol, urinary acid, tryglicerids, that are atherogenetical characteristics.

In the phase of the relative stabilizing which showed up with arrival of the Antarctic spring, the
collective of crew of the station had relations of interpersonalities, the indexes of breathing and
circulation of blood were some stabilized, correlations of rhythms of electroencephalogram were
optimized. However the oxygen capacity of blood had a tendency to the decline, there were intensive
alterations of leucocytes formula. The signs of accumulation of chronic fatigue were saved in the
phase of the relative stabilizing.

The final phase of depression was characterized the promoted levels of anxiety, crabbiness,
emotional instability, gain in specific weight of low rhythms of electroencephalogram, proceeding in
desynchronical disorders, falling of indexes of immunoresistens organism. After return from
Antarctic symptoms of the last phase some time saved, signs appeared of dysadaptations disorders,
decline of immunoresistens of, which complicated motion of processes of readaptations, which can
last during months, and even years.

Thus, phasic adaptations and dysadaptations of human in the Antarctic terms dictates the
necessity of development of the differential system of psychofisiological accompaniment of
expeditions and effective medical and prophylactic technologies at the station, and also methods of
rehabilitation of winterers after an expedition. Except for that, possibility is opened research of
influencing of extraordinary factors of environment of Antarctic is taking into account the features of
the functional status of organism in the proper phase of adaptation [11].

Research of influence on the winterers of complex of biorhytmological of meaningful factors of
region of the Antarctic station showed the presence of considerable violations of normal cyrcadians
rhythms of the functional systems of organism, which have certain seasonal and individual features

(Fig. 4).
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Fig. 4. Curvature of
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The results of these researches enabled to examine the forms of destruction of rhythms of daily
allowances as possible link of chain of mechanisms of development of dysregulations and
dysadaptation disorders and showed the presence of the protracted periods of the Antarctic stay, when
such changes show up especially distinctly (Antarctic the winter and Antarctic summer). One of
mechanisms of such changes there can be changes of normal rhythms of secretion of “hormone of
sleep” of melatonin, that is confirmed strengthening of disorders of cyrcadians architectonics of
temperature of body in proper periods finding of human in Antarctic.

Application of biorhytmological approach at the estimation of the status of the functional
systems of organism of human in Antarctic something extends the picture of mechanisms of
development of dysadaptations disorders and the “Antarctic syndrome” which has prevalence in
Antarctic continent, as in the synchronously standardized researches with participation of the
Ukrainian and Polish crews by us were found out the similar changes of psychofisiological functions
during wintering. It is possible to assume from data of results of biorhytmological inspection of
winterers, that the processes of destruction of cyrcadian rhythm of psychofisiological functions are
saved during all wintering, that is able to be negatively reflected on quality of processes of adaptations
in an organism and to promote authenticity of development of desynchronical disorders,
accumulation of fatigue and development of dysadaptations disorders.

Among the participants of the different Antarctic expeditions always appears certain amount of
persons (about 30-40%) which had objective (disorders of cardiac rhythm, electric activity of heart,
increase of arterial pressure) and subjective (worsening of feel, origin of head pain, anxiety) signs of
reaction on changing of meteorological and helioheophysical situations. It was thus marked that at
meteorological changes there are the certain subjective experiencing which are perceived as original
presentiment or investigation of influencing. Such displays more frequent arise up during the late
Antarctic autumn and in a winter period, when a meteorological situation is complicated the sharp
overfalls of barometric pressure, megascopic humidity of air, sharp strengthening of the wind loading
which provokes fluctuation of level of oxygen in a respiratory environment, especially in the side of
hisdecline[1, 3, 10].

The results of correlation analysis witnessed the presence of close correlation connection
between the parameters of barometric pressure and humidity of external air and indexes of work heart
and common resistance of vessels. Except for that, a correlation analysis showed the presence of close
intercommunication of parameters of barometric pressure with the indexes of bioelectric conductivity
(interval of R—R, QRS). It was a close enough line correlation dependence of parameters of ozone and
K, (indexes) with the indicated intervals, that testifies to the possible role of helioheophysical factors
and megascopic sun radiation [2].

Therefore in a period the protracted stay at the Antarctic station of change in the cardiac and
vascular system of human have most attitude toward the changes of barometric pressure and humidity
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of air. Thus falling of barometric pressure calls with growth of frequency of cardiac reductions and
tension in the robot of heart. Such changes touch the system of heart and vasculares mechanisms, that
testifies to including of central mechanisms of adjusting. Variations and changes in composition an
ozone layer, for certain, have other level of biological answer which is the article of subsequent
researches of the systems in the indicated direction.

The features of oxidation - antioxydation status of human in Antarctic consist in development
of oxidative stress as a result of the protracted complex influence on the organism of the Antarctic
factors. Probably oxydative stress has a main value in development of dysadaptations disorders, but
can have individual features.

The problem of analysis and interpretation of individual variations of functioning of the
systems of organism and mechanisms of development of dysadaptatives disorders and
indemnification of hypoxia complicates the study of physiologycal and pathophysiologycal
mechanisms considerably. Our the research was set substantial individual disagreements at
development of adaptations and dysadaptations reactions of winterers in Antarctic. For example, not
all winterers suffered from the origin of the “Antarctic syndrome”, cyrcadian and seasonal violations
of the functional systems of organism had individual features, degree of development of signs of a
stress status, dysregulations and dysadaptations reactions also had certain individual differences, and
others like that. That is why an attempt to define the role of molecular-genetic mechanisms was done
inour work [12].

On attention one of basic alarm ways of the HIF (hypoxia inducted factor)—complex of protein,
which finds out transcription activity mainly subject to the condition reduced oxygen. Allelic
polymorphism was recently described to the oxygen domain of degradation (ODD) of gene of HIF-16,
which can matter in the oxygenic of regulation of the squirrel HIF-18 through hydroxylation of
prolinic remain in position 564 (P564) by HIF-10 of prolilhydroxylase. It is expedient to mark that
frequency of different variants of gene of HIF-10 in of specialists of Antarctic activity is explored by
us first, and a study of value of allelic polymorphism of this gene in the mechanisms of adaptation and
development of dysadaptation disorders of human in Antarctic is on the initial stage.

The results of our researches showed that depending on the genotype of winterers of the
oxygen-transport systems in Antarctic acquire certain features, and their reactions on hypoxia of
loading have a difference which gives additional confirmation of role in this process of gene
polymorphism.

It is set that in Antarctic in the organism of persons with the heteroszygus genotype of HIF-16
on a background the signs of the promoted status of stress (growth of particle of power of high-
frequency rhythms of EEG, increase of level of ecscretion of cathecholamines, disorders of biorhytm)
there can be more favourable terms for development of dysadaptation disorders of the oxygen
systems.

The results of research of transport for oxygen systems and their mechanisms showed tension
of function of blood circulation in status of rest and decline of efficiency of hemodynamical
connection of adjusting of transport for oxygen systems in the physical loading which resulted in
development of the mixed form of acydosis.

Consequently, a presence at winterers with allelic polymorphism of HIF-16 of tension of
function of the system of circulation of blood can be the certain certificates of individuality of
reactions of organism on influencing of the extreme Antarctic factors and hypoxia, that regulated the
mechanisms of molecular-genetic level. Information is got first give a shove to subsequent researches
with the purpose of establishment of physiology value of polymorphism of gene of HIF-18 at
development of adaptations and dysadaptations alterations of the functional systems of organism at
protracted influential extreme factors.

Thus, at the protracted stay of human in the conditions of the off-shore Antarctic station under
act of complex of extreme factors the numerous changes of the normal functioning of the systems of
organism and mechanisms of adjusting of oxygen homeostasis are possible able to entail stress status
with development of dysregulations and dysadaptations disorders. Thus latent motion of
dysregulations and dysadaptations disorders especially subject to the condition permanent
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influencing of variations of the extreme Antarctic factors, becomes extraordinarily dangerous, as
obvious pathological displays can arise up at the additional loading on the functional systems of
organism, and the permanent presence of signs of syndrome of stress is capable long time negatively to
influence on organs-targets which most need normal providing oxygen (Fig. 5).

Influencing of extreme factors of Antarctic

A /

Meteorological Helioheophysycal Deprivational

! /
Dysregulation of the integratin systems
(forming stress-syndrome)

" '

CNS Sympathetic and
(Disorders of cerebral adrenalic system Immune system
elecrtrogenesis) (activation of secretion (decline of resistans)
’ of katecholamins)

Dysadaptation of the systems of transfer of oxygen

Breathing Circulation of blood

Falling of efficiency of mechanisms
of adjusting of oxygens homeostasis

Organs and tissues are targets

l

Tissues
(of tissue hypoxia)

Y
Heart

(repolarysation disorders)

Brain
(Growth of the depressed biorhythms)

Fig. 5. Winterers have a general chart of development of dysadaptative violations.

486



Moiseyenko E. V.. DYSADAPTATION MECHANISMS OF THE HUMAN'S IN ANTARCTIC

Thus, the results of researches were shown by the features of mechanisms of adaptation and
dysadaptation human in Antarctic. It can be reliable foundation for development of effective methods
of correction and prophylaxis of pathology of the Antarctic winterers.

Conclusions

1. Phsychophysiological, physiological, pathophysiologycal, clinical, genetic, and
telemedical researches (in the mode of monitoring) of mechanisms of adaptations and dysadaptations
alterations of the functional systems of human in Antarctic open the new pathogeneticals mechanisms
of development of dysadaptations disorders of the oxygen-transport systems of organism. The
dynamic changes of quantitative and high-quality indexes of dysfunction of the regulation systems of
integrations are certain, and also respirations, hemodynamic and hemic mechanisms of adjusting of
oxygen-transport systems, immunoresistation, oxidation-antyoxidation and leicocytic of the
homeostasis, metabolism of fats and albumens and carbohydrate of human at the protracted stay under
act of complex of extreme factors of the Antarctic expedition testify to the permanent presence of a
stress status (stress-syndrome), which results in development of dysadaptations disorders which need
application of methods of correction.

2. Alterations of adaptations and dysadaptations processes at a human in Antarctic are
characterized the special stages: initial adaptation (Antarctic autumn), functional tension (Antarctic
the winter), relative stabilizing (Antarctic spring) and depression (The Antarctic summer is a final
period).

3. The features of adaptations and dysadaptations alterations of the functional systems of
organism of human at the protracted stay in Antarctic depend on the presence of polymorphism of
HIF-16 [replacement of citozin (C) is on timin (T) in 1772 positions of gene], which opens the
prospects of study of genetic mechanisms of individual firmness and adaptation of organism of human
to the extraordinary terms.

4. The basic mechanism of development of dysadaptations disorders of the functional systems
of winterers, in the first turn, dysregulations is homeostasis of the systems of integrations — nervous
(change of spectral balanced of bioelectric activity of brain), sympatho-adrenalic (growth of secretion
of cathecholamines) and immune (decline of immunoresistens), that is accompanied subsequent
development of dysadaptations disorders of respirations, hemodynamic and hemic mechanisms of
adjusting of oxygen-transport systems of organism, by the origin of signs of oxydative stress status
(activating of processes of oxidization and oppressing the system of antyoxydation defence) and
displays of the hypoxia status.
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