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Adaptation as common universal property of living organism that provides his viability and firmness in the
changeable terms of environment, as viewed as a difficult multilevel process of adequate adaptation of func-
tional and structural elements to the factors of environment, in particular to climate, geographical breadth
and longitude. Modern society is characterized by high rate of life, plenty of dataflows, rapid transport
system, exactly establishment and availability of speed transport allows modern human beings to overcome
thousands of kilometres, a few time and climatic zones in counted hours. A dramatic change of geograph-
ical breadth and longitude, climate, time zones is an exogenous complex factor that causes the adaptation
stress-reaction of organism of humans. Under influence of geochronoclimatic factors the protective functions
of heterospecific link of system immunity are diminished.

Keywords: geochronoclimatic factors, heterospecific link of immunity, speed movement.

Problem definition. The most important
in physiology and medicine are questions
which touch mechanisms and conformities of
human organism adaptation to the different terms
of environment [4; 6; 10; 11].

Modern society is characterized by high rate
of life, plenty of dataflows, rapid transport sys-
tem (high-speed trains, airplanes), exactly estab-
lishment and availability of speed transport allows
modern human beings to overcome thousands
of kilometres, a few time and climatic zones in
counted hours. A dramatic change of geographical
breadth and longitude, climate, time zones is an
exogenous complex factor that causes the adapta-
tion stress-reaction of organism of humans.

Monitoring of recent researches and publica-
tions. Adaptation as common universal property
of living organism that provides his viability and
firmness in the changeable terms of environment,
as viewed as a difficult multilevel process of ade-
quate adaptation of functional and structural ele-
ments to the factors of environment, in particular
to climate, geographical breadth and longitude [9].

Two contradictory tendencies are distinguished
in adaptation: on the one hand there are substan-
tial changes that cover practically all systems of
organism, on the other hand — adaptation is ac-
companied by processes which are aimed at main-
tenance of homoeostasis and "transition" of organ-
ism on the new level of functioning by necessary
maintenance of dynamic equilibrium [9; 10; 11].

Two stages are vivid in development of most
adaptation reactions: first is an urgent but imper-
fect adaptation; second is perfect continuous ad-
aptation. The process of transition from urgent to
durable adaptation is main in adaptation process
and this process identifies to efficiency of adapta-
tion to the factors of environment [10; 11].

Purpose. Thus, the aim of our research is
a study of indexes of heterospecific immunity of
people that overcame over 6500 km and crossed
6 time zones.

Presentation of the main material. 50 vol-
unteers who were divided into two groups took
part in research: the first control group contained
25 persons, the second experience group contained
25 persons. All volunteers were practically healthy
people ages from 25 to 45. Study is undertaken
observing norms and laws of Ukraine about Bio-
ethics [2].

The participants of an experience group over-
came 6500 kilometres in 8 hours and 40 minutes,
departing by airplane from "Boryspil" Internation-
al airport (Ukraine) and arriving to the "Shoudu"
International airport (Beijing - the capital of Peo-
ple’s Rebublic China). Beijing is located in a mon-
soon-subtropical zone and in GMT+08:00 time zone
and Kyiv is located in a mildly-continental climatic
zone and in GMT+02:00 time zone. The difference
of time between Kyiv and Beijing is +6 hours.
Therefore duration of trip was 14-15 hours [3].

General amount of leucocytes, relative and ab-
solute amount of neutrophils, monocytes, lympho-
cytes, absolute amount of erythrocytes, concentra-
tion of haemoglobin was researched. All researches
were conducted on base of the madical service of
“Eurasia Erlebnisreisen” GmbH, Lahr (Germany).
(55 7]

All results which we got were statistically
worked according to generally accepted method-
ologies [1; 8].

Research of indexes of peripheral blood in both
groups were conducted before the beginning, and
in an experience group right after flight and in
twenty-four hours after flight.

Research results are presented in table 1.

General amount of leucocytes of volunteers of
the second group practically did not differ from
control one, except indexes that were got after
twenty-four hours after flight; where reliable re-
duction of general amount of leucocytes was traced
as compared to control in 10%.

The heterospecific link of system immunity
is formed by neutrophils and monocytes. So the
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Table 1

State of indexes of not specific link of system immunity

Control group Experience group (n=25) M+m
Tdexes l,‘g;;f;;c(i{‘z;;fan‘;i‘;{, Before flight Right after flight | ™ “"’;f‘;g‘g’i‘g‘flth"““
Leucocytes, G/1 8,12+0,12 7,9%+0,1 7,8+0,19 7,29+0,11*
Neutrophils, G/1 5,21+0,18 4,71+0,16 4,05+0,21* 4,6+0,15*
Neutrophils,% 64,16+0,24 60,1+0,45 52,3+0,55* 63,12+0,21
Monocytes, G/1 0,8+0,03 0,73+0,02 0,62%+0,01* 0,6+0,01*
Monocytes,% 9,8+0,02 9,2+0,04 8,0+0,06 8,2=+0,07
Lymphocytes, G/1 2,3+0,15 2,27+0,11 2,54+0,14 1,96+0,11*
Lymphocytes,% 28,4+0,16 28,7+0,16 32,6%0,21 26,9+0,21
Erythrocytes, G/1 5,5+0,19 5,22=+0,1 5,1+0,17 4,93+0,21*
Hb, G/1 159+1,23 158+1,98 158,2+1,66 148,2+2,32*

Note: *- p<0,05, that is expected in relation to the indexes of control group.

absolute and relative amount of neutrophils in an
experience group changed to reduction from time
after flight and in twenty-four hours after flight
on 22% (1.16%=0,11, G/1) and 12% (0,61+0,12 G/1)
accordingly. One should stress the tact that reduc-
tion of amount of neutrophils in peripheral blood
of volunteers of an experience group was accom-
panied by reduction of relative amount of neu-
trophils right after flight as compared to control
group and by initial data of experience group. The
obtained data identifies oppression of functional
activity of heterospecific link of immunity, that is
formed by neutrophils.

As for absolute and relative amount of mono-
cytes: reduction of absolute amount of monocytes
in an experience group from time after flight and
in twenty-four hours after flight compared to con-
trol on 22% and on 25% in twenty-four hours after
flight should be noted. In comparision with ini-
tial data reduction of monocytes amount was also
marked in 15% from time after flight and in 18%
after twenty-four hours after flight.

On background of reduction of amount of neu-
trophils and monocytes there were the differently
directed changes of content of lymphocytes in pe-
ripheral blood of volunteers of the second group,
so right after flight a tendency was marked to the
absolute increase of lymphocytes in 10% as com-
pared to control and in 12% as compared to a in-
itial data.

In twenty-four hours after flight reliable reduc-
tion of absolute amount of lymphocytes is traced in
peripheral blood of volunteers of the second group
in 15% compared to a control group and in 14%
compared to initial data.

References:

Besides from the quantitative changes of leu-
cocytes in peripheral blood also there was re-
duction of number of erythrocytes, so right after
flight their amount was less in 7% and in 109% after
twenty-four hours after flight compared to con-
trol. Compared to a initial data of experience group
amount of erythrocytes right after flight dicreased
in 2%, and after twenty-four hours after flight in
6%.

The quantitative changes of erythrocytes were
accompanied by changes in the concentration of
haemoglobin in volunteers of an experience group,
so right after flight the concentration of haemoglo-
bin did not change, and after twenty-four hours
after flight dicreased in 7% compared to control
group and in 6% compared to initial data.

Thus, flight, that lasted 8 hours and 40 minutes
from "Boryspil" International airport (Ukraine) to
the "Shoudu" International airport (Beijing - cap-
ital of People's Republic China), and overcoming
distance 6500 kilometres and 6 time zones caused
tendency of general reduction in amount of leuco-
cytes, reduction of absolute amount of neutrophils,
monocytes, lymphocytes that specifies violation of
protective functions of heterospecific link of sys-
tem immunity under act of geochronoclimatic fac-
tors, that coincides with theory of stress period
urgent adaptation.

Conclusion. Under influence of geochronocli-
matic factors the protective functions of heter-
ospecific link of system immunity are diminished.

Prospects of further research. Influence of ge-
ochronoclimatic factors on the indexes of cellular
and humoral links of system immunity should be
analysed.
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CyMCBbKUIT epsKaBHUI IeJaroTiYHMiI yHIBepCUTeT
imeni A.C. MakapeHka

CTAH IIORASHIRIB HECHHEIVMI®IYHOI'O IMYHITETY
1 BIIJINBOM I'EOXPOHORJIMATIIYHIX ®ARTOPIB

Amnorarngis

Apanrania AK 3arajJbHa yHiBepcaJibHa BJIACTUBICTB KMBOIO OpraHiaMy, Aka 3abesnedye IOro sKUTTE3NAT-
HICTB 1 CTIMIKICTb Yy MIHJIMBUX yMOBaX CEpeJNIOBUIIA, ABJIAE cOD0I0 CKJAIHMIL, OaraTopiBHEBMII IpoIecC alieK-
BATHOTO IIPUCTOCYBaHHA (PYHKIIOHAJBHUX i CTPYKTYPHUX €JIEMEHTIB JI0 UYMHHMKIB CepelOBUIIA, 30KpPeMa JI0
kJiMaTy, reorpadidnoi mmpoTu Ta goerotu. CydacHe CyCHiIBCTBO XapaKTePU3YEThCA BUCOKUM TEMIIOM SKIT-
Ts, BEJIMKOIO KiJIbKICTIO iH(POPMAIiIHNX [IOTOKIB, IIBUIKMM IIepEeMIIlleHHAM TPAaHCIOPTHUMM 3acobaMiu, came
IIosABa Ta JOCTYIHICTb NIBMKICHOTO TPAHCIOPTY J[O3BOJIAE CYYaCHIN JIIOAVHM 3a JIideHI TOAMHM II0I0JIaTH
THCAY] KIJIOMeTPiB, AeKiJbKa 9acoBMX Ta KJIIMaTMYHUX IosAciB. Pidka 3Mina reorpacdpiunoi mmpoTu ta GOBro-
TH, KJIMaTy, YaCOBOIO II0ACY i € eK30IreHHMM KOMILJIEKCHUM (DaKTOPOM, AKMI BUKJMKAE alallTalliliHy cTpec-
peaxkitiito opraniamy Jsronuau. Ilin BIIMBOM reOXpPOHOKJIIMATUYHNX (PAKTOPIB NOPYUIYIOTHCA 3aXMCHI (PYHKITII
HecrenMivHOri JAHKM CUCTEMHOIO iMyHITeTy.

KarouoBi cioBa: aganraifis, reOXpOoHKJIIMATUYHI (PAKTOPM, HeCTIeIUM(idHMI iMyHITET.

Coboas E.B., llleiico B.JI.
CyMCKOJI TOCyZapCTBEHHBII IIeJarOrMYeCcKii YHUBEPCUTET
umenn A.C. MakapeHKO

COCTOSHME MOKA3ATEJEN HECHEIM®NYECKOTIO MMMYHIUTETA
PV BO3JEMCTBUI TEOXPOHORJMMATNYECKIX ®AKTOPOB

An"oranus

Apnanranns, kak o0Ijee CBOJICTBO KMBBIX OPraHM3MOB U ODECIIEYMBAET €ro KU3HEeNeATeJIbHOCTh U yCTOM-
YMBOCTh K M3MEHAIIINMCA YCJOBUAM CPEMbl, MIPEeACTaBJAeT co00 CJI0KHBIN, MHOTOYPOBHEBBIN IIPOIIECcC
aZeKBaTHOTO IIPUCIIOCODJIeHNA (PYHKIMOHAJBHBIX M CTPYKTYPHBIX BJIEMEHTOB K YCJIOBUAM CpeJbl, & MMEHHO
K KJIMMAaTy, reorpaduieckoii mmpote n goarore. CoBpeMeHHOe 00IIIeCTBO XapaKTepu3yeTcsa BBICOKUM TEMIIOM
SKMBHM, OOJIBIINMMY MH(POPMALVIOHHBIMI ITOTOKaMM, OBICTPBIM IIepeMeIlleHMeM TPaHCIOPTHBIMU CPENICTBAMIAL.
VIMEHHO IIOSIBJIEHME U JOCTYITHOCTb CKOPOCTHOTO TPaHCIIOPTa II03BOJIIET COBPEMEHHOMY deJIOBEKY 3a KOpOT-
KOe BpeMsA IIPeosiosleBaTh ThICAYM KMJIOMETPOB, HECKOJIBKO YaCOBBIX IIOACOB U KJIMMATUYECKUX 30H. pe3Kasd
CMeHa reorpauyeckoyl IMMPOTHI U AOJITOTHI, KIMMATA, YaCOBBIX IIOSCOB ¥ €CTh DK30T€HHBIM KOMILJIEKCHBIM
(paKTOPOM, KOTOPBIII BBIZbIBAET aJallTAllMIOHHYI0 CTPeCcC-peakIio OpraHusMa 4dejsioBeka. I1of Bo3zmelicTBUEM
reOXPOHOKJIVMATUIECKUX (PAKTOPOB IIPOVMCXOUT HAPYIIEHNE 3AIUTHBIX (DYHKINIT HecIelM(pIecKoro 3BeHa
VIMMYHUTETA.

Karoueprple coBa: afjanraisd, reOXpOHOKIMMAT/YECKNe (PaKTOPbI, HeclelMpPUIecKii MMMYHNUTET.
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